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THE INTERPRETATION OF SUGAR TOLERANCE TESTS. 
THE COMMON OCCURRENCE OF RENAL GLYCOSURIA 

The present figures and facts were collected to determine 
the value of sugar tolerance tests in mteipretmg the significance 
of casual traces of sugar m the urine Reports are frequently 
made of intermittent glycosuria, especially during life insurance 
esammations, which ma}' or may not be due to diabetes Often 
after many urinary analyses and occasional blood-sugar esti- 
mations the problem is no nearer solution than it was at the 
beginnmg, and final recourse is had to sugar tolerance tests 
The diagnostic results obtamed from these have not been satis- 
factory, the attempt will be made to dear up this situation as 
far as possible 

Method of Procedure — ^It is generall)’’ agreed that the sugar 
tolerance test should be carried out in the morning before the 
patient has received any breakfast Sometimes a small amount 
of food is allowed, apparentlj’^ this makes very httle difference 
The test material is nearly always glucose, various doses have 
been recommended, about the same results are obtamed whether 
the glucose is gi\ en so many grams per kilo or m set amounts of 
SO to 100 grams, or more or less, the idea of givmg the glucose 
accordmg to body weight entails a great amoimt of detail that 
appears to be unnecessary, especially as heavy persons contain 
no more muscular and glandular tissues than thin individuals, 
but have only more fat that has no influence on the metabolism 
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of glucose SO far as this test is concerned One hundred grams 
is the amount of glucose generally used, this may be accepted 
as the most convenient standard and the one with which more 
data are available for comparative study than with any other 
In order to a^old nausea the glucose is preferablj admmistered 
dissolved m about tumblerfuls of water and ser\'ed ice cold, 
water may be taken frequentl}' durmg the test The intervals 
at which blood-sugar determmations and urme analyses are made, 
after the sugar solution is swallowed, vary a good deal accordmg 
to the data that are desired What might be termed a "com- 
plete sugar tolerance test” entails the followmg 

(1) A fasting blood-sugar and unne analysis for glucose, 
this furnishes data concenmtg the carbohydrate metabolism when 
there ts least strain put upon it 

(2) Blood-sugar and unnaty examinations twenty, forty, and 
sixty mmutes after the mgestion of glucose, this enables us to 
draw conclusions as to 

(fl) The maximal blood-sugar value reached, this occurs 
normally m forty-five mmutes more or less 

(t) The renal threshold to glucose, cases of glycosuna of 
doubtful significance are frequently mstances of renal glycosuna 
and net diabetes, and m our expenence this has been a very 
important aspect of the situation, if all diagnostic justice is to 
be accorded these cases 

(3) Blood-sugar and urmary analysis at the end of two hours, 
to determme the duration of the blood curve and obtam possible 
further data on the renal threshold 

To Summarize — ^In cariymg out a "complete” sugar toler- 
ance test the fastmg subject is pven 100 grams of glucose m 
solution served ice cold, glucose determmations are made on 
the blood and unne before the mgestion of glucose and at twenty, 
forty, SLVtj, and one hundred and twenty mmute mtervals 
afterward The procedure maj be simplified if the exammer 
desires to develop only a limited number of pomts instead of 
the full mformation that sugar tolerance tests will yield 

Li studymg this problem it has been found convenient and 
very helpful to consider the facts that have been stressed as the 
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crucial ones m interpreting sugar tolerance tests and then value 
them in the best possible way. They may be regarded as 

(1) The fasting blood-sugar level 

(2) The maximal value of blood-sugar attained 

(3) The duration of the blood-sugar curiae, that is, the time 
required for the blood-sugar to reach normal after the glucose 
ingestion has resulted m a rise in the blood-sugar 

(41 The renal threshold for glucose, m other words, the prob- 
lem of renal glycosuria 

The Fasting Blood-sugar Level — This has been determined 
innumerable times by very many observers It may serve to 
make a long storj* short to gi\ e the figures arrived at by Gray 
m summarizing this subject He collected fasting blood-sugar 
detenmnations in 431 persons dimcallj' normal, m all of them 
the blood-sugar was 120 mg per 100 c.c. or less, except in 10, 
in S of these it was 130, in 1, ISO, and m 1, 160 Talang into 
consideration that there may have been some errors in technic 
and that some of these subjects may have not been absolutely 
normal it seems only proper to disregard the small number of 
results higher than 120 and to consider IZO mg of glucose per 
100 cc of blood as the upper normal limit for sugar tn the blood 
of the fasting human being Some authors, as Gray, consider the 
fasting blood-sugar one of the most important if not the most 
important point m the sugar tolerance test. It is evident that 
higher than normal fasting glycemia must sigmfy a lowered 
sugar tolerance, however, it must be borne in mmd, as will be 
elaborated further on, that not everj' case of diminished car- 
bohydrate tolerance has diabetes mdlitus, nor does everj* in- 
stance of lowered sugar tolerance have an increased fastmg blood- 
sugar However, m mterpreting blood-sugar cunes none of 
them ha\ e been considered in the present paper as normal unless 
their fastmg blood-sugar has been 120 mg per 100 c.c or less 
The Maximal Value of Blood-sugar After the Indigestion of 
100 Gms of Glucose — 'Very great difference of opinion prevails in 
regard to this figure, m fact, this statement may be apphed to all 
pomts concermng blood-sugar curs es except the faffing blood- 
sugar level which has been discussed in the previous paragraph 
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It IS only necessary to glance at the summary of 300 blood-sugar 
curves as given by Gray (Table 1) to realize what a wide 

TABLE 1 

Summary of compilation of 300 blood-sugar cunts of normal persons {Gray) 


Blood su^r ms per 100 c c. 




After glucose 


Fasting 

One half i 
hour 

One hour 

Tno hours 

Three hours 

Lowest 

40 

60 

40 

30 

40 

Highest 

160 

230 

280 

260 

170 


8 abo\-e , 


1 above 

2 above 

1 above 


120 


240 

160 

140 

Mean 

90 

140 

120 

no 

90 

Mode 

100 

140 

no 

100 

SO 

Percent above 






160 

0 

20 

13 

1 

1 


vanation may occur If all the normal values are to be mcluded 
it IS obvious that most of the curves which mdicate a dimmishcd 
sugar tolerance must be classed among the normals, this would 
defeat our immediate object of setting up a normal standard 
A ray of hght is possibly shed on the situation when the last 
line of the table giimg the per cent of values above 160 mg 
of blood-sugar per 100 c c is studied Except at the half- and 
one-hour mter\’-als 160 mg certamlj" would indicate the upper 
normal limit Many authors have considered this as the upper 
normal limit throughout the curve This is the case m Tables 
2 and 3 

On the other hand, there are many examples among normal 
mdividuals m which the ma.\imal blood-sugar level rises distinctly 
above 160 (Tables 4 and 5) This is undoubtedly correct 

We have nevertheless decided to accept 160 mg per 100 
c c as the highest normal blood-sugar value that should be ob- 
tained after the taking of 100 gm of glucose It is only claimed 
that this conclusion is arrived at from both a practical study of 
the problem and a survey of the hterature It must largely re- 
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TABLE 2 


Blood-sugar curtes of stx normal tndtnduals accordtrg to Hamtran ard Htrsch- 

man 


Blood-susar ms per 100 cc. 

Mantes after 
glLOos^» bighest 
b^ood*susar 

Dnraboa blood- 
sugar curve, 
minutes. 

Type blood-sugar 
curve. 

Fasting 

Higlist. 

96 

138 

21 

38 

Normal 

91 

148 

20 

45 

Normal 

96 

124 

105 

120 

Normal 

101 

137 

45 

60 

Normal 

90 

124 

30 

60 

Normal 

79 

87 

45 

60 

Low 


TABLE 3 


Blood-sugar curtes of stx normal persons puhltshed by Pemberton and Foster. 


Blood-sosar 05 . per 100 c-c. 

Ulastes efter 
gluccse higbst 
Hood-sasir 

Deration blood- 
sugar curve, 
mmutes. 

Type blood-sugar 
cuve. 

Fasting 

Hisbcst- 

_ . 

10 s 

m 

60 


Normal 

IM 


30 


Normal 

101 


30 

120 

Normal 

111 

H 

30 

60 

Normal 

128 


30 

60 

Normal 

97 


30 

60 

NormaL 


TABLE 4 


Normal blood-sugar curces of Linder, Hiller, arA Van Slybe, none of them are 
absolutely vnlhtn the present ‘'normal " 


BIood-«ugar mg per 100 c-c. 

Minutes after 
glucose highest 
blood-sogar 

Duration blood- 
sjcar cusve, 
minutes. 

■ 

Type blood-sugar 
curve. 

Fasting 

Highest. 

91 

140 

30 

150 

Sliehtb prolonged 

94 

147 

30 

180 

Slightly prolonsed 

92 

157 

30 

200 

Prolonged 

73 

164 

30 

150 

High prolonged 

89 

194 

30 

100 

High. 

97 

200 

30 

180 

High prolonged 
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TABLE 5 


Normal blood-sugar curves according to Maclean, he terms these “lag curves", 
they have been termed “high curves" tn tins presentation 


Blood-sngar mg per 100 c.c. 

MiDQtes after glucose 
highest blood^sugar 

Burstion hlood-sugar 
curve, xmnutes. 

Fasting 

Highest 

90 

174 

45 

90 


164 

30 

60 


173 

60 

120 

m 

224 

30 

90 

102 

205 

30 

120 

125 

212 

30 

90 

118 

216 

30 

120 

116 

205 

30 

90 

96 

196 

30 

120 


mam a question of personal impressions 'VlHiat should be 
distinctly understood is that a blood-sugar above 160 mg 
during a sugar tolerance test does not necessarily mdicate dia- 
betes, but only serves to show that there is an impairment of 
the body’s abihty to metabolize glucose, which may be found 
m many conditions besides diabetes and even m so-called normal 
persons 

The Duration of the Blood-sugar Curve — hladean says* 
“The abihfy to get rid of the increased blood-sugar and to re- 
turn to a normal blood-sugar value withm a limited time after 
a sugar test is undoubtedly the best mdication of an effective 
carbohydrate metabolism ” It is mteresting to note that here 
we have a second opinion as to what constitutes the most valu- 
able pomt m a blood-sugar curve What is the normal duration 
of a blood-sugar curve? This is an extremely difficult question 
to answer largely because of the lack of concordant results 
Li the first place, we have regarded a blood-sugar as returning 
to normal when it reaches the level of 120 mg per 100 c c of 
blood In the second place, the time required to accomplish 
this has been generally believ^ to be less than two hours (Tables 
2 and 3), though some authors (as m Table 4) beheve the period 
to be longer We have adopted the conservative attitude of 
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con^dering one hundred and twenty minutes as the normal 
limit for the duration of the blood-sugar cun'e 

Types of Blood-sugar Curres — \\lth the above normal 
ciitena in mind we are now in a position to “dassifj'” blood- 
sugar cur\'es The tj’pes suggested are a good deal similar to 
those offered as Types 1, 2, and 3 by McCadry, and Rohden- 
burg, Bernhard, and Erehbiel, but have the double advantage 
of restmg on a more definite standard of figures and ha^nng 
designations that describe the type of curve, thus being earner 
to remember and employ in diagnostic readmgs (See Table 6 ) 


TABLE 6 

Proposed standards for blood-sttgar cmres Test dose ts 100 gir of gJ'KOSe 


T^pesof curve. 

Blood^snor ms: 

PET 100 cc. 

Duration^ 

curve. 

StgniScaxice 


Fasting 

Highest 

minutes. 


Nonnal 

120- 

11 

120- 

Normal sugar tolerance. 

High 


161 -f 


Dimmtshed sugar tolerance 

Prolonged 


160- 

121-1- 

Dimmished sugar tolerance 

High prolonged 

120* 

161 -h 

121 -h 

Dimimshed sugar tolerance 

Low 

120- 

120- 

0 

Increased sugar tolerance 


The standards given m this table (Table 6) are based on the 

ideas previously daborated, that the normal fastmg blood- 

sugar should be 120 mg or le^, that after the administration 

of 100 gm of glucose the blood-sugar should not rise above 160 

and that the blood-sugar should return to 120 mg or less within 

two hours, any curve in which the blood-sugar rises above 160 

mg has been termed a “high curve”, any curv^e which lasts 

longer than two hours has been designated as “prolonged” 

There remain the so-called “low curx'es” to be considered 

Those cun-es are regarded as “low” in which at no time dur- 

mg the period of obseri’ation the blood-sugar rises above 120 

per 100 C.C. Cummings and Piness (Table 7) f urnish many 

* The cun'e is considered to terminate when the blood-sugar returns to a 
lei-el of 120 mg 
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examples of this sort Such low curves exist in normals, as found 
by other authors as well (Table 9), and m pathologic conditions 

TABLE 7 

Examples of "low cunes" from Cvmmtngs and Piness, obtained %n normal 


ittdioiduals 

Blood-sugar mg per 100 && 

Fasting 

One hour 

Ttro hours 

37 

38 

62 

44 

73 

77 

46 

63 

56 

49 

101 

68 

50 

114 

97 

52 

71 

68 

52 

71 

68 

55 

92 

71 

55 

89 

95 


are helpful in diagnosis, as m the hypopitmtary patient cited in 
Table 8 


TABLE 8 

Example of a "low” blood-sugar cured, indicating an increased sugar tolerance, 
in a case of hypopituitarism 

Blood-sogat 
mg pet 100 C.C. 

81 Fasting, 100 gm glucose 

109 One hour after glucose 

91 Two hours after glucose 


It may have been noted in the quotations given from each 
group of observers that the lumts of the normal variations com- 
cide very closely within their own senes, but that one set of 
figures does not necessarily bear much resemblance to the others 
This is extremely interesting and would seem to be perplexing 
if we are to value the reports as mdicatmg the lumts of normal 
variations The explanation which ofifers itself as the most 
likely one is that the normals of each group have certam char- 
acteristics age, occupation, dietary habits, etc , in common 
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that may lend a imifonnity to thdr carbohydrate metabolism. 
From the articles quoted it would appear that medical students, 
older laboratory workers, soldiers, and ward, dispensary, or 
private patients were variously resorted to as the normal ma- 
terial None of the senes thus far alluded to is very large; 
when a greater number of normal persons is exammed, as was 
done by Goto and Kuno, it becomes evident that every one of 
the possible tjqies of blood-sugar curves mentioned in Table 6 
will be represented (Table 9) From all these facts it may be 

TABLE 9 


TiPes of "sugar curves" found among 6S normal individuals tested by Goto 

and Kuno 


Blood-snsar ms per 100 cc. 

Duration, 

minutes 

Type blood-sugar 
curve. 

Fastiss 

Hishest. 

Two 

hours 

Three 

hours. 

grams 

In tnln* 
utes. 

109 

153 

40 


WM 

180-{- 

“Prolonged ” 

116 

185 

90 

III 

■19 

180+ 


114 

163 

60 


la 

180+ 


109 

231 

■1 

204 

195 

pa 

“High prolonged " 

104 

206 


132 

119 



94 

230 

■1 

147 

173 

19 


88 

■1 

40 

93 

76 

90 

"Nonnal " 

96 


20 

99 

101 

90 


96 

la 

60 

101 

118 

120 


91 

114 

180 

86 

114 

? 

"Lo^ ” 

89 

117 

40 

109 

92 

? 


79 

118 

40 

84 

m 

? 



concluded that there are many so-called normal persons who 
have blood-sugar curv'es that indicate either a diminished or 
an mcreased tolerance for glucose 

The proper valuation of these findings demands a re\Tsion 
of the ideas concermng the relation of glucose tolerance to 
diabetes that have been more or less generally subscnbed to 
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It has been thought that an impaired carbohj^drate metabolism 
and diabetes were s3monymous, subsequently knowledge was 
acquired which showed that there were many pathologic con- 
ditions (thyroid disturbances, nephritis, thrombo-angutis ob- 
hterans, etc) m which the blood-sugar curves after glucose 
admmistration were apparently identical with those obtamed 
in cases of diabetes melhtus, and the statement has often been 
made that m these conditions, espeaally m artenosclerosis, 
a latent diabetes melhtus exists If we mclude m our chnical 
definition of diabetes mellitus the idea that diabetes is a disease 
characterized by a progressive dimmution of carbohydrate tol- 
erance, it becomes evident, masmuch as scarcely any cases of 
arthritis, artenosclerosis, nephntis, etc , develop a persistent and 
constantly mcreasmg glycosuna, that these patients are not 
prediabetic and, furthermore, which is most important, every 
instance of dimmished sugar tolerance does not point to dia- 
betes melhtus 

It is impossible to explam this wide-spread occurrence of 
diminished carbohydrate tolerance simply by assoaatmg it on 
clmical grounds with this or that disease, the reasons for an 
impaired abdity to mamtam a low blood-sugar imder stress 
must be sought for in the functional disturbance of vanous 
organs and processes m the body concenung which we have 
comparatively little information 

It is a justifiable behef that the seventy of diabetes melhtus 
is direct!}' proportional to the fimctional and anatomic damage 
of the islands of Langerhans m the pancreas It has been 
shown, egiecially by Admont Clarke, that m the catabohsm 
of sugar this mtemal secretion must be aided by other factors 
thus far not clearly defined If this phase of the problem rep- 
resents the combustion of sugar, we have an equally important 
aspect of the situation to consider m the storage of glucose as 
glycogen in the hver and other tissues Differentiatmg between 
these two component factors concerned m carbohydrate metab- 
olism, Linder, Hiller, and Van Slyke were recently able to de- 
termme that m nephntis the abnormal blood-sugar curves were 
due to changes m the hver and not associated with a lessened 
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Utilization of glucose This is a distinct step forward, and when 
earned out for other diseases wiD broaden our knowledge in 
regard to carbohydrate metabolism m a -very useful way. 

It has been i ery effectively proved bj’’ Mann and his associ- 
ates that the hver plaj s a very significant rfile in controlling the 
blood-sugar, if the liver is extirpated the glucose content of the 
blood diminishes very rapidly and death follows, the course of 
events being materially delated by infusions of glucose WTien 
we consider still further that the adrenal, thjTroid and pitmtarj’' 
glands, the central and S3Tnpathetic nervous sj^stems, asphyxia, 
certain poisons as morphm or ether all maj’’ influence the blood- 
sugar lei el It becomes apparent that the number of combina- 
tions that maj" control glycemia are almost without number. 
It is of the greatest importance from the clinician’s point of 
View to ferret out a particular process characteristic of the 
diminished sugar tolerance in diabetes and utilize this m the 
diagnosis of this malady 

Dr John Kihan, in charge of our chemical department, has 
some recent results which lead us to bdieve that such a pro- 
cedure may be achieved shortly’’ Meanwhile it is necessary to 
make the greatest possible use of the test we possess 

In a number of diseases glucose tolerance juelds blood-sugar 
cur\'es which are a counteipart of those found in diabetes 
In order to make our interpretation of this subject as complete 
as possible I wish to allude to some of the results that have been 
obtamed m a varietj' of conditions 

Arthritis — All tj^pes of blood-sugar curves apparently maj' 
be ehdted in arthntis (Table 10), however, the high prolonged 
reactions usuaUj' considered espeaall}’- characteristic of a dimin- 
ished sugar tolerance predominate Accordmg to the authors 
quoted there was no suspiaon of diabetes mellitus in any of 
their cases 

^ Hyperthyroidism — ^Here agam every’’ ty’pe of blood-sugar 

cune IS represented, the high prolonged variety is most fre- 
quentlj- found Even from the few cases ated it becomes ap- 
parent that the gly cermc reaction and the basal metabolic rate 
are not proportional to one another A satisfactory explanation 
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TABLE 10 

Blood-sugar curves tn arthrtlts from the series of Pemberton and Foster and of 
Fletcher The high prolonged curves predominate in their findings 


Blood>sugar mg per 100 c c. 

Duration curve 
minutes 

Type of curv’e 

Fasting 

Highest 

107 

130 

60 

Normal 

94 

ISO 

120 


99 

187 

120 

High 

104 

188 

120 


144 

221 

180-j- 

High prolonged 

93 

312 

180-f 

1 

125 

152 

180 

Prolonged 

93 

146 

180 

1 

85 

98 

? 

Low 

106 

118 

? 



TABLE 11 


Blood-sugar curves in hyperthyroidism from various sources, the high prolonged 
curves predominate, all types of curve are found 


Blood sugar mg per 100 c c. 

Duration 

curve, 

minutes. 

Basal metab* 
obsm 

lype blood-sugar 
curve. 

Fasting 

^laxunal 

65 

210 

120+ 

+60 

High prolonged 

94 

233 

120+ 

+24 

High prolonged 

120 

140 

120+ 

+31 

1 Prolonged 

105 

137 

180 

+36 

Prolonged 

84 

194 

120 

+22 

High 

91 

200 

120 

+47 

High 

70 

115 

? 


Low 

91 

90 

? 

+42 

Low 

95 

160 

120 

+27 

Normal 

112 

153 

120 

+34 

Normal 


of these variations from the normal m patients suffering with 
hyperthyroidism is lackmg The fasting blood-sugar m this 
flicpasp is almost mvariably withm normal limits 

Nephntis — Of the comparatively few sugar tolerance tests 
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TABLE 12 

EsampUs of blood-sugar curves tn nephrtits, of 35 curves collected orly one 
teas not “prolonged^' or “hgjk prolonged^', thts ts the "loa curve" shorn 
heloa, tn only 8 cases vas the fasting blood-sugar abore ISO 


Blood^nsar per 100 c.c. 

Dontioa cmve» 
minutes. 

TVpecarre. 

Fasting 

Hisbest. 

93 


240 

High prolonged 

95 


210+ 

High prolonged. 

107 


240+ 

High prolonged 

74 

148 

180+ 

Prolonged. 

88 

153 

240 

Prolonged 

98 

138 

190 

Prolonged. 

100 ! 

116 

? 

Low 


on record in cases of nephritis practically all are prolonged or 
lugh prolonged 

Thrombo-angutis Obliterans (Table 13) — These cases have 
a distmctly abnormal response to the sugar tolerance test, 
though all types of curi'e are represented 

TABLE 13 

Blood-sugar curves tn Ihroirbo-angttlts obliterans Most of these curves are 
"high prolonged” though there are numerous exceptions {Strouse and 
Rohdenburg, Bernhard, and Krehbiel ) 


Blood-sus&r xa; 

pa 100 cc. 

Duxauoa» minutes. 

■ftpe of cmve. 

FasUa; 

Higbes.. 

lOS 

280 

120++ 

High prolonged 

112 

230 

120++ 

High prolonged 

110 

189 

120 

High 

100 

174 

120 

High 

106 

116 

? 

Low 

96 

lOS 

? 

Low 

96 

159 

120 

NormaL 

99 

138 

120 

Normal 


Gastro-intestmal Carcinoma — ^Among these patients (Table 
14) there are \ery few givmg normal sugar tolerance tests In 

^ OL. 9—36 
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TABLE 14 

Nearly all carves m gaslro~tnlcslinal carcinoma are high and prolonged, accord- 
ing to Fnedenwald and Grove the fasting blood-sugar is nearly always 
above normal, according to Rohienburg, Bernhard, and KrelAid the fasting 
bloodnsugar rflen is normal 


Blood sugar mg per IDO 

Duration curve, 
minutes 

l^pe bIood<4usar 
cur\e. 

Fastug 

Maximal 

106 

275 

120 + 

Hi£^b prolonged 

108 

288 

120 + 

High prolonged 

114 

272 


HikH prolonged 

98 

160 

120 

Normal 

82 

170 

120 

High 

120 

167 

120 

High 


fact, the common occurrence of high prolonged curves has been 
suggested as a proper diagnostic measure m differentiatmg 
difficult cases It would seem rather hazardous to place much 
dependence on the test m this connection 

Epithelioma — Patients suffenng with epithelioma (Table 
15 ) nearly all present high prolonged curves 

TABLE IS 


Blood-sugar cunes from cases of epithelioma {Rohdenburg, Bernhard, and 
Krehbiel) There are only a few curves that are not "high prolonged " 


Blood-sugar mg per 100 c c. 

Duration curve, 
minutes 

curve 

Fasting 

Highest 

86 

249 

120 ++ 

High prolonged 

100 

214 

120 - 1 - 4 - 

High prolonged 

64 

187 

120 

High 

100 

166 

120 

High 

95 

100 

? 

Low 

57 

100 

? 

Low 

105 

160 

120 

Normal 

55 

122 

120 

Normal 


There are undoubtedly many conditions besides those 
mentioned m which high prolonged blood-sugar curves may be 
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found It IS only necessary to recall the fact, demonstrated 
previously, that such curves occur among individuals considered 
to be normal 

Diabetes Melhtus — rve have been mterested in conditions 
that may yield high prolonged curves which simulate those ob- 
tamed m diabetes, our attention must now be centered on the 
problem of whether normal cur\'es may occur with any degree 
of frequency m this disease It becomes obvdous with the long 
list of emmples of non-diabetic maladies which, b}’’ their sugar 
tolerance tests alone could be diagnosed as diabetes, that this 
measure would lose its entire value m detenmnmg the existence 
of diabetes melhtus if ev ery instance of this disturbance did not 
exbbit a hi^ prolonged cun^e 

Table 16, givdng the results of 40 sugar tolerance tests in 
diabetics whose fasting blood-sugar was normal, suggests the 

TABLE 16 

Glucose tolerance lest in 40 dtahettcs ichose fasting hlood-sugar teas normal, 
collected from various sources hy Gray Tl is table suggests that cases of 
diabetes may bare a normal sugar tolerance Is this possible? 


BIood>5usar mg per 100 c.c. 



Fasting 

Uttr glucree 

Osff-lnU 

boor 

One hour 

IVo hours. 

Three bonzs. 

Mean 

90 

— 

200 

— 


Minimum 



120 



Maximum 

110 

■1 

400 

500 

140 


possibilitj' that normal curv es maj* be obtained On ex amining 
^hat IS presumably the same material, which Gra}- culled from 
the hterature m constructmg Table 16, a series of blood-sugar 
cuiv'es has been collected from diabetic cases (Table 17) , these 
have at least one figure corresponding to the curve suggested 
as “normal” in the present contribution Only those obserrations 
Were charted in which the test dose was 100 gm of glucose 
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TABLE 17 

Blood-sugar curves tn dtabeles from various sources, these curves all exhibit 
some elements that are valhin normal limits Not all of the high prolonged 
curves available are given, houever, of the other types, alt that could be con- 
lected are cited, tl is remarkable koto few there are 


Slood-sufsir ms per 
lOOcc. 

Duntiofi 

b!ood<«ueftr 

Remarks 

Fasting 

Highest 



90 


195 

Normal fasting level, othenvise abnor- 

91 


192 

mal, occurs very frequently 

103 


210 


130 

160 

90 

I Normal or “almost normal “ 

90 

150 

150 


80 

140 

60 


90 

225 

I 120 

“High" curves, some with normal fasting 

102 

197 

120 

blood-sugars, these arc regarded as 

150 

228 

120 

nonnal by some authors 

164 

310 

120 


90 

160 

175 

“Prolonged” curve, otherwise nonnal, 
very rare 


It IS a well-known fact that very many cases of diabetes ex- 
hibit a normal blood-sugar while fastmg, every one appreciates 
this from experience with casual blood-sugar determinations 
during the treatment of this disease The occurrence of a normal 
fasting blood-sugar therefore is of no great significance in negat- 
ing the diagnosis of diabetes meUitus It is very strikuig (see 
Table 17) how few curi'es it is possible to collect that are not 
“high prolonged ” 

There must be an early stage m most cases of diabetes mel- 
htus, as in any functional disturbance, at which time the line 
is so finely drawn between the normal and the abnormal that a 
test, such as a sugar tolerance, may give doubtful or even neg- 
ative results This prediabetic period when the power to utilize 
carbohydrates approaches the pathologic by gradual steps, or 
fluctuates irregularly from normal to abnormal and vice versa, 
cannot yield clear-cut results with sugar tolerance tests 
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The sugar tolerance test must be considered as revealing 
the ability of the body to care for carbohydrates and pr^um- 
ably lb a true index of this process It is not a means of diagnos- 
mg a disease, but measures a function Hence in the prediabetic 
stage, if there should be a temporary gain in carbohydrate tol- 
erance, as there must be at times, the glucose curves may be 
normal for the moment, if such an mdividual should develop 
diabetes later on the test is not at fault, it gave a true picture 
of the state of affairs at the time it was earned out. 

It IS rather remarkable that so few instances, as shown m 
Table 17, approachmg the normal curve in the early instances 
of diabetes, can be collected from the hterature The conclusion 
seems warranted that entry defintle case of dtebeies exhibits a 
high prolonged curse It is evident from what has been previously 
stated that many other conditions yield similar pictures The 
mam lalue of the sugar tolerance test therefore would be that 
we are able to say with assurance in case of a normal test 
that carbohydrate tolerance is normal at the present moment 
and that diabetes does not exist, a hi^ prolonged curi'e has to 
he interpreted m conjunction with other chnical signs (gly- 
cosuna, progressive loss of carbohj'^drate tolerance, etc) m 
order to be of value in diagnosmg diabetes High curves or 
prolonged cur\’es, from the eiadence available, are not char- 
acteristic of diabetes 

The aboie statements and conclusions have been intended 
for practical application m clmical medicme It may be of in- 
terest to note how thej' appl}' to actual cases in practice Thirty- 
seven patients m whom traces of sugar existed m the urine at 
tunes and m whem the diagnosis of diabetes melhtus was not 
definitely established were examined by “complete” sugar tol- 
erance tests, the summaiy of these is given m Table IS Dr 
W W Hemck has Lmdly allowed me to use some of his obser- 
^atlons ^lost of the cases, cunously enough, have been denved 
from tao sources first, the unexpected gljcosunas discovered 
on life insurance exammations, second, ph>'siaans examining 
their own specunens 

The first point I should like to direct attention to is the fact 
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TABLE 18 

Analysts of complete sugar curves tn ST sugar tolerance tests tn cases ofglycosurta 
of doubtful Significance 


1 

Total 

No 

■IVpe of curve. 

1 

No dia- 
betes at 
ead of one 
year or 
more. 

1 

Diabetes 
de\ eloped 

1 

Not traced, 
or observed 
less than 
one year 

Renal 

glyco- 

suna. 

16 

Normal 

mm 

0 

5 

13 

11 

High prolonged 


2 

6 

1 

2 

Prolonged 


0 

2 

1 

6 

High 


0 

2 

3 

2 


Hi 


1 

2 

37 

Total, 

19 

2 

1 16 

20 

20 

Renal glyco- 

10 

0 

10 



surta 


that of these cases 19 did not develop diabetes within a year or 
more The presumptive evidence of the existence of diabetes 
has alwa>'5 been urged upon those who have had even traces 
of sugar m their urine The present observations certainly do 
not bear this out, and possibly it is unfair to condemn these 
mdiinduals from two pomts of view, first, because the refusal 
of life insurance is unjust, second, the nerv'ous strain and mental 
suffering attendant to Imng imder the regimen of a chronic 
disease is imnecessarj’- It should be stressed that m most 
persons the diagnosis of diabetes mdhtus may be definitely 
made after the history of the case has been taken and a urinary 
anal}^is made The cases now imder discussion are those in 
whom these data leave the exammer m doubt, m this class ap- 
parently a great many do not develop diabetes mellitus 

The two patients who did develop diabetes exhibited a high 
prolonged curve, this is m accordance with the deducbon pre- 
mously made that this is the only tjpe of blood-sugar curve 
characteristic of diabetes melhtus There are several mstances 
of the hi g h and high prolonged t^T^s of observation as shown 
in Table 19 that apparently were not indicative of diabetes 
This bears out the conclusion already presented that neither 
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of these cun’es is a pathognomonic sign of diabetes, but only 
serves to show that the sugar tolerance is below the ideal standard, 
which is not synonymous with diabetes 

TABI£ 19 


*'Htgli" and “htgh prolonged!' curves tn cases of transtenl gl^cosuna that dtd 
not develop stg^s of dtabOes mdlttus v»:ktn a ^ear or more 


Blood-sttgir ms per 100 cc. 


lypeof cnrve. 

Fastios 

Sshest. 

Two horns. 

125 

250 

166 

(1} hours) 

High prolonged 

120 

217 

149 

High prolonged 

125 

220 

111 

High 

135 

225 

100 

High 

125 

181 

111 

High 

133 

222 

111 

High 


hi examinmg these instances of high and hi^ prolonged 
curves that subsequently did not yield evidences of diabetes 
(Table 19), it is seen that the blood-sugar rises markedly, as 
high as 250 mg , and that the duration of the curves is not very 
much beyond the usual normal of two hours These facts serve 
to corroborate the idea, that must have been developing in 
our nunds as this discussion has been progressmg, namely, that 
the duration of the blood-sugar curv^e is really of greater agnifi- 
cance than any other point m this test 

A life insurance company has recently been workmg on this 
pnncqile (McCrudden, Fiands H) Their sugar tolerance 
test consists of takin g 100 gm of glucose while fasting and 
detenninmg the blood-sugar at the end of two hours The dura- 
tion of the curve, which appears to be the most significant feat- 
ure, IS determined m this very simple and easy fashion It would 
seem logical to conclude that any one not havmg an ele^'ated 
blood-sugar (j e , above 120 mg ) at the end of two hours did 
not have diabetes Table 20 shows a series of individuals, who 
had shown gh cosuna tested m this way Here agam it is sur- 
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TABLE 20 

"ParttaP’ hlocd-stigar curve tried by a life insurance company Its value de- 
pends upon the presumption that the blood-sugar should return to a levd 
of ISO mg within two hours According to this test many of these "sus- 
pected" cases do not have diabetes These observations are not the same 
as those cited in Table 18 


C^e 

Blood sugar zn^ per 100 c.c. 

Fasttn? 

Ttro hours after 100 gm 
glucose 

1 

Ill 

133 

2 

105 

111 

3 

105 

117 

A 

117 

117 

5 

111 

125 

6 

100 

117 

7 

105 

100 

8 

181 

250 

9 

80 

I 100 

10 

100 

86 

11 

95 

143 

12 

105 

125 

13 

105 

125 

14 

105 

133 

15 

95 

. 143 

ns 

105 

166 


p ricin g to note what a comparatively large number of persons 
reported to have had glucose m the unne appeared to be free 
of diabetes 

It is not my desire to create the impression that every case 
is easy to diagnose, the difficulties are often very great and 
should not be underestimated Possibly citmg the case of 
D B W (Table 21) may be of some value m this connection. 
This patient, aged forty-eight, showed a glycosuna thirteen 
years ago, his condition has been progressmg so favorably (the 
blood-sugar bemg normal after meals, while the diet is not 
limited except for the total restriction of sugar and sugar- 
roptaining foods) that it was considered possible that the diag- 
nosis of diabetes had been an error A blood-sugar curve (Table 
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21) showed a hi^ prolonged curve characteristic of diabetes 
and other conditions, the problem of whether diabetes exists 
or has ever emted remams unanswered in mj' opinion At 

TABLE 21 

Troces cf sugar in unne about 1913, present {19SS) blood-sugar is rortral vfUh 
about ISO gm of CH in diet, problem ts vihetler tins man has diabetes or 
rot Blood-sugar curve indicates lowered sugar to’erance Son has vena 
gfycosuna 

February 12, 1923 Age fortj -eight, male. D B W 



Blood^sanr 

UnnevoL, tc. 

Unne grluccse. 


ms pet 100 cc 

Percent. 

Gxn* 

Fasting 

117 

124 

0 

■Bi 

100 gm glucose 

25 minutes later . 


40 

0 

M 

44 minutes later 

285 

IS 

1 11 


64 minutes later 


14 

1 42 


123 minutes later 

250 

5S 

2 00 

n 


present, as in the past, this patient is checked up every one or 
two months, and the carbohj'drate tolerance remams unchanged 
The reason for the common occurrence of sugar in the urine 
that is not associated with diabetes melhtus is the great prev- 
alence of renal glj cosuria Of the 37 patients examined (Table 
18), there were 20 who gave evidences of a lowered renal threshold 
to glucose The general^ accepted level of glucose in the blood 
at which sugar should appear in the urine is 170 mg. More 
than half of these cases suspected of diabetes had a threshold 
below this level The indiiudual whose renal threshold is low 
and exhibits constant traces of sugar m the unne and a blood- 
sugar which is never aboie normal is readily diagnosed as renal 
gljcosuna, the person whose renal threshold is higher, 130 mg 
or more, and consequently only shows gl} cosuna intermittently, 
presents a more difficult problem 

An example of the former is gi\ en m Table 22, of the latter 
in Table 23 It is interestmg to note that Table 22 is a dis- 
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TABLE 22 


Blood-sugar curve ttt a case of renal glycosuna unlh a low renal threshold, the 
eoncenlralton of sugar tn the urtne remains constant 
May 26, 1925 Age thirty-three, male N A E 


1 

Blood-surar mr per 

Unne glucose 


100 cx. 

1 

Ferceat j 

Gm 

Fasting 

100 gm glucose 

100 

0 25 


■II 

25 minutes later 

100 

0 25 



60 minutes later 

95 

0 28 



120 minutes later 

83 

0 25 


■I 


tinctly “low” type of curve, the existence of which in so-cahed 
normal mdividuals is not commonly encountered 

TABLE 23 

Senal glycosuna, renal threshold below 153 and above 135 mg glucose per 100 
cc of blood, normal blood-sugar curve, after the renal threshold had once 
been passed sugar persisted tn the wine even with a blood-sugar of 111 mg 
per 100 c c , this case had exhibited intermittent glycosuna which could not 
be interpreted properly without a sugar tolerance test 
May 8, 1925 Male, age thirty-one C B 



Blood-sugar mg per 
100 ex. 

Urme glucose 


Per cent 

Gm 

Fasting 

117 

0 

0 

100 gm glucose 

25 minutes later 

135 

0 

0 

45 mmutea later 

153 

0 44 

0 07 

68 mmutes later 

111 

> 1 33 


125 mmutes later 

100 

i 0 10 

I 0 07 

j 


The unnaty sugar m cases of renal glycosuria presentmg a 
“high” curve fluctuates very markedly, here (see Table 24) 
the urme analysis alone would inevitably lead to the diagnosis 
of diabetes, whereas it is not usual for the high type of curve to 
be significant of this malady 
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TABLE 24 

Rmit gljcosuna in a case of hyperthyroidism m(k a "high” hJood-sugar cane 
arJ. a lov renal threshold, the corceniratton of sugar in the unne here 
fittctuates in direct proportion to the blood-sugar, from the unre analysis 
alore diabetes would be diagnosed, while from the blood-sugar cune this is 
defiritdy not present, cortrast this with Table 22, in which the s-tgar curre « 
"Aw" and th,e concentration of the urinary sugar constant 
1925 Female, age luneteen E. P 



Blood-stuarn? per 
100 cc. 

« Unae glucose. 


! 

Per cenL 

Gm 

Fastmg 

93 

0 26 

0 24 

100 gm. glucose 

30 imnutes later 

205 

2 86 

5 86 

€0 mmates later 

ISO 

3 26 

4 89 

120 minutes later 

75 

0 88 

0 66 


It IS 'Well known that if the blood-sugar has once. passed the 
level of the renal threshold that subsequently the glycosuria is 
present even below the usual threshold; this is well illustrated 
in Table 23 in which it is sho-wn that whereas the renal threshold 
was between 135 and 153 mg of glucose per 100 c.c. of blood 
while the blood-sugar •was rising, it •was below 111 while it •was 
returning to the fastmg level All these factors make it very 
necessary to carry out complete sugar tolerance on all doubtful 
cases of gtycosuria before a final decision is rendered 

The level of the kidney thre-diold in these cases of renal 
glycosuria IS about evenly distnbuted at the A-arious blood- 

TABLE 25 

Renal threshold ir SO cases of rer,al glycosuria, from the present senes 


Kesal tlutsbold 

Number 

b^ood-^ujrar ms 

ef 

per 100 te. 

caMs. 

100 

4 

no 

2 

120 

3 

130 

1 

140 . 

5 

150 

1 

160 

4 
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sugar values from 100 to 160 mg (see Table 25) This observa- 
tion is of considerable importance because it shows that the 
various degrees of depression of the renal threshold to glucose 
exist with about equal frequency, and that the case which has 
constant traces of sugar m the unne and a renal threshold 
of 100 mg or less is no more common than those with a higher 
level, though it is more readily diagnosed unless a test such as 
sugar tolerance is resorted to 

Very many authors report cases of renal glycosuria that 
have not developed diabetes melUtus. None of the cases in 
this senes have thus far shown any signs of the disease Renal 
glycosuria from the knowledge gained thus far apparently is 
a harmless anomaly There are certam cases of diabetes that 
at the same time have a lowered renal threshold to glucose 
We have met with at least 3 such patients, 2 in children 
and 1 in an adult, these patients were treated before the 
time when insuhu was available and all^of them lost ground 
very rapidly. It would be fair to assume that renal glycosuna 
and diabetes are not etiologically related to each other in any 
way, and are two conditions of an entirely different nature, though 
they may exist in the same patient Patients with renal gly> 
cosuria should receive the same consideration as normals, es- 
pecially as far as life msurance is concerned. 

In the present senes there were 2 cases of renal glycosuna 
m brothers and, m addition, m 2 sisters, though a full sugar 
curve was not earned out m the latter Several such instances 
have been reported There is one other observation that is 
extremely mterestmg and well worth notmg, this is the case of 
A. W G (Table 26), m whom it is established beyond doubt 
that the renal glycosuna was acquired for no apparent reason 
at the age of sixty-six and that m over five years subsequently 
the condition persisted and did not change into, or exhibit 
any signs of, diabetes melhtus This patient, a physician, had 
for twenty years examined his unne about every two weeks with 
the purpose of using his specimen as a normal control test while 
canjTng out life msurance exammations At the end of this 
period glycosuna appeared He proved to have constant traces 
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TABLE 26 

Age stxty-stx, male. A W G 

January 29, 1920 Tvo vseeks ago sugar found *» urtne, rever any sugar 
^enous to that tme, urtne examined every tvso weeks for twenty years 
April 21, 192s Traces of sugar persist tn urine, feels well, full diet 
Case of "acquired^' renal glycosuria, no development of diabetes m over 
four years in spite of a full diet including sugar, blood-pigar curve suggests 
lowered sugar tolerance 



Blood sogar zns per 
i00c.c. 

Unne glucose. 

Per cent. 

Gm. 

Fasting 

120 

Trace 

Trace 

too gm glucose 




21 minutes later 

181 

Trace 

Trace 

38 minutes later 

217 



64 minutes later 

200 

0 90 

0 23 

117 nunutes later 

149 

0 71 

1 42 


of sugar in his urine with a blood-sugar of 120 mg per 100 c c 
and higher His blood-sugar cun'e was high prolonged (see 
Table 26) He was asked to abstam from all sugar or sugar- 
containing foods He did not follow this ad\nce, but chose to 
eat as his fancj' dictated Five years later, at the age of seventy- 
one, he IS feelmg well and carrjung out the practice of medicine 
successfullj', durmg these five years the glycosuria has persisted 
in traces, but there have been none of the other accepted signs 
of diabetes mellitus This senes of events gives us undeniable 
evidence that renal glycosuria may be an acquired condition 
and IS not necessarily a congenital anomaly, and furnishes us 
with one more example of renal gljcosuna that has persisted 
over a long period without dei elopmg diabetes 

Smce the above article has been wntten a reprint from Dr. 
Francis H McCrudden, assistant medical director of the New 
Bngland Mutual Life Insurance Compan}', has been received 
Dr. McCrudden, after an exhaustive and very valuable review 
of the hterature, comes to practically the same conclusions in 
regard to the mterpretation of sugar tolerance tests and the 
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significance of intennittent or constant traces of sugar in the 
urine as are offered in the present contribution 

COlfCLHSIOWS 

(1) A classification of blood-sugar curves is proposed (see 
Table 6) 

(2) Every case of diabetes melbtus exhibits a high prolonged 
curve, though there are verj' many conditions m which a hi gh 
prolonged curve is not assoaated with diabetes mellitus 

(3) Many individuals m whom intermittent glycosuria 
occurs, that is not readily diagnosed as diabetes mellitus, do 
not suffer with this disease, among such cases an extraordinary 
number of instances of renal glycosuria is found 

(4) Eenal gl}'cosuna maybe an acquired funcfaonal dis- 
turbance, the present series of obsen^ations bears out those who 
beheve that renal glycosuna is a harmless anomaly and bears 
no relation to diabetes melhtus 
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St. Ltiee’s Hospital 


DIGITALIS HYPERSUSCEPTIBILITY AlfD DIGITALIS 
DOSAGE 

Eggleston’s Contnbuhon Eyidences of Digitalization Cases 
of Hypersusceptibilit 7 . Pardee’s Findings Rate of Disappearance 
from Body Persistence of Effect. Preparations DifBcuI^ of 
Standardization Sununaiy on Dosage and Administration When 
to Stop Digitalis 

In 1915 Cary Eggleston brought forward two reiolutionary 
thoughts in the dinical conception of the use of digitalis, namely, 
(1) that the amount of digitalis necessary in any given case 
mi^t be calculated in ad\'ance, and (2) that by using much 
larger doses than customary the desired effects might be ob- 
tained with promptness from mouth admmistration He 
stressed the fact that whether given m small doses or large, a 
certam defimte amount of digitalis is required for digitalization 
of any given heart, and he showed that while small doses such 
as were usually given required days to bnng about such digi- 
taluation, doses by mouth large enough to digitalize in a few 
hours might be ^^en with safety These epoch-makmg dicta 
have been largely justified by the subsequent expenence of 
chnical obsen ers 

Eggleston’s method is practically as follows (1) The ax er- 
age amount of the drug itself required therapeutical^ to digi- 
talize the human heart is 0 0146 times the number of pounds 
the patient weighs expressed in grams, or for the official tmo- 
ture, which is of 10 per cent strength, ten times this amount 
expressed in cubic centimeters lii the English sj’stem this is 
practically 2^ minims of the tmcture per pound, 240 minims for 
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107 pounds, 335 minims for 150 pounds, and 390 mmimc for 
175 pounds Thus the average effective dose of the tincture 
for an adult is from 4 to 7 drams 

(2) The method of administration when the patient has 
not received digitahs withm the preceding ten days is* (o) If 
the case is urgent to give from one-third to one-half of the 
calculated amount at the first dose, one-fifth to one-fourth sis 
hours later, and one-eighth to one-sisth after a second sLs-bour 
interval If more is required give one-tenth of the total dose 
every six hours till digitalization is accomplished (6) If the 
case IS not urgent, as is usual, give one-fourth of the calculated 
total at each of the first two doses sue hours apart, and thereafter 
one-tenth to one-eighth of the total every six hours 

(3) When the patient has been takmg digitalis within the 
preceding ten days the doses must be kept much smaller 

The reasons for giving the calculated amount m divided 
doses are (1) The lack of uniformity in preparations, and (2) 
the fact that though the calculated amount is approximately 
correct m the majonty of cases, and some patients are veiy 
resistant and require enormous amounts to produce digitaliza- 
tion, yet others are very susceptible and show toxic symptoms 
with less than the calculated doses These latter are of special 
interest because of the danger of digitahs poisoning And it is 
both on account of a reasonable frequency of these “digitalis 
susceptibles” among my own patients, and because we have 
heard from druggists of prescriptions issued for these very large 
doses to be given to patients at home, a very dangerous and 
unjustifiable practice, that we feel it necessary to sound a warn- 
ing We would therefore repeat Eggleston’s statement, that 
the use of his large doses is “ml a safe procedure unless the patient 
can be under nearly constant observation and unless the effects 
of treatment can be graphically recorded at frequent intervals ” 

What Are the Evidences That the Patient is Digitahzed? — 
It is difficult to say just what sjTnptom or symptoms would sug- 
gest that the maximal safe dosage has been reached It goes 
without saymg that if the desired result is obtamed the dosage 
is adequate and more is contramdicated Nevertheless fre- 
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quently with or without the attainment of the desired result 
one or other symptom or group of symptoms of to'ric nature may 
supervene and advdse us that the dosage has reached the limit 
of safety Chnically m our espenence the earhest such symp- 
toms or group of symptoms may be headadie, “woomness” and 
anoreaa, nausea and vomitmg, or coupled rh 3 dJim Occasion- 
ally it is premature beats, heart-block, smus arhythmia or 
phasic arby thrma. Graphically it may be prolonged P-R 
interi'al, flattening or mversion of the T-wave, or inversion 
of the P-wave. 

Cases of Hypersusceptibihty — ^From among our many cases 
of hjpersusceptibihty we have selected a few for illustration: 

Case I — Dr T Appro-dmately ISO pounds Died of angina 
pectoris at age of sixty-three For many years had occasional 
transient attacks of premature beats associated with ner\' 0 us 
strains, but whenever sphygmocardiograms and dectrocardio- 
grams were taken these proved normal In last three or four 
3 'ears had several transient attacks of auricular fibrillation, and 
one of auncular flutter in which he was seen by me In these 
attacks two doses of 20 minims of tincture of digitalis invariably 
in about twelve hours made heart-block with pulse of about 40. 
Digitalis 4 grains 

Casell — J C Man, 170 pounds, fifty years of age Marked 
mitral stenosis and aortic insuffiaency with auricular fibril- 
lation Thirteen tablets of diptan, one every three hours, 
brought heart from 140 with pulse deficit of 25 to regular rhythm 
with pulse SO Digitalis 191 grams 

Case in — ^Mrs C Woman about 125 potmds Auricular 
fibrillation Infusion oiv every four hours for six doses (216 
grams at outside) produced complete heart-block. 

Case IV. — El Woman 120 pounds hlitral stenosis and 
insuffiaencj' Normal rh>thm Tmcture of digitalis tijxx, a 
smgle dose, on several different occasions m four y ears produced 
numerous premature beats 

Case V. — ^M S Woman 100 pounds Mitral stenosis and 
aortic msufficienc> Normal rhj'thm Tmcture of digitali!; 
lav daily for one or two weeks produced senous s^miptoms with 

VOL. 9—37 
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many premature beats This occurred on three different oc- 
casions in as many years 

Case VI — P Man, approximately 140 pounds, with curhosis 
of liver and normal rhythm Nme tablets of digitan produced 
auncular fibrillation followed by complete heart-blodr with 
rate 42 Two days after the di^talis was stopped the heart- 
block had ceased and the auricular fibrillation effects were mani- 
fest in the ventricle with pulse about 135 Next day the heart 
showed normal rhythm, rate 100 Digitalis 13| grams 

Case Vn. — V P Man, approximately 150 pounds, normal 
rhythm and lobar pneumonia, 13 tablets digitan m three days 
brought pulse from 110 to 62 Digitalis 19| grams 

Case VlII — A F Woman, about 120 pounds on admission, 
very ill with nutral stenosis and auncular fibrillation Cardiac 
rate 112 to 120 and deficit 8 to 20 Digipuratum by hypodermic 
1 c c every four horns for six doses brought pulse to 72 without 
deficit and mcreased unne output from 26 to 64 ounces on third 
day Digitalis 9 grams 

Case IX — Man, approximately 140 pounds, with auncu- 
lar fibrillation Phasic arhythmia not synchronous with the 
re^iratoiy phases followed 40 minims of digalen and 6 tablets 
of digipuratum Digitalis about 13 grams 

Case X — M L. Woman, approximately 140 pounds with 
auricular fibrillation Powdered digitalis, Ij grams four times 
a day for four days, resulted m short altematmg penods of 
coupled rhythm (ventncular beat 140, radial pulse 70) and 
auncular flutter (auncular beat 372, ventricular 186) Digi- 
talis 24 grains 

We could ate many more such cases and have seen many 
in the literature in other connections For example, Luten re- 
ports advanced toxic rhythms m 3 cases from 10, 19, and 19 c c 
respectively of the tmcture, 1 case dymg five hours after the 
admmistration of 19 cc. The followmg cases reported by 
Christian show deeded effects from what we judge to be smaller 
t^gn calculated amounts though the mdividual weights are not 
mentioned 

I In normal rhj thm cases Case V Chronic myocarditis 
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1 6 gm (24 grains) in two days Pulse reduced from 85 to 60. 
Urine increased from 625 to 2300 c c 

Case IX Aortic and mitral insufficient’' 14 gm (21 
grains) produced marked decrease in the size of the hver mthout 
change in rate or urme output 

n. In cases with auricular fibrillation. Case IE Mitral 
stenosis and regurgitation and aortic regurgitation. In three 
days 1 3 gm (19| grains) reduced pulse from 190 to 70, ■with loss 
of pulse defiat 

Case in Mitral stenosis and insuffiaency. Powdered 
digitalis 0 7 gm (lOj grains) in thirty-sis hours reduced pulse 
from 120 to 80 

In this connection Pardee made a study in 9 cases with 
normal rhythm, 8 haiong no cardiac disease and 1 having val- 
iTilar disease He administered doses of tincture of digitahs 
by mouth and found changes in the T-wave as follows 

Case 1 — 126 pounds, dose 60 mimms Maximum effect 
at four hours 

Case 2 — 123 pounds, dose 90 min ims Early effect at two 
hours, deaded effect at four and a half hours, and maximum 
effect at seven hours 

Case 3 — 146 pounds, dose 120 minims Early effect at one 
and a half hours, decided effect at three and a quarter hours, 
maximum at seven hours 

Case 4 — 137 pounds, dose 120 minims Early effect at five 
hours, decided effect at twelve hours, maximum effect at twenty- 
four hours This -was the most resistant case 

Case 5 — 133 poimds, dose 120 minims Earty effect at three 
hours, deaded effect at four hours, maximum effect at six 
hours 

Case 6 — 118 pounds, dose 130 minims Early effect at 
three hours, decided effect at four hours, maximum effect at 
twelve hours 

Case 7 — ^200 pounds, dose ISO minims Early effect at two 
hours, decided effect at four hours, maximum effect at five and 
a quarter hours 

Case 8 — 90 pounds, dose 90 minims The first electrocar- 
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diogram taken at three hours showed decided effect Maximum 
effect at seven hours 

Case 9 — 120 pounds, dose 120 mmims The first electro- 
cardiogram at three hours showed decided effects Maximum 
effect at six hours 



Fig 93 Fig 94 


The first effect on the T-wave (a diminution of the height 
of the wave or a sinkmg of the level before the wave) appeared m 
3 of the patients at two hours and in 7 at the end of three 



Fig 95 — Case VI Auricular fibrillation and complete heart-block de- 
veloping in a case of cirrhosis of liver, tilth weak heart, but wnth normal 
rhythm Digipuratum, 1 J grams three times a day, was given for three days 


hours The maximum effect on the T-wave (inversion) was 
present m 6 of the patients by Uie SLxth or seventh hour and m 
2 it appeared between the seienth and the twelfth hours 
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Pardee also found that the average time of appearance of the 
first de&ute slowmg of the rate is shghtly less than for the 
T-Tvave effect, the average amount of slosting being ten 
beats 

Thus from mouth doses for the most part distmctly less than 
half the amounts calculated according to the Eggleston method, 
these cases with normal hearts (except one) showed very rapid 
digitalis effects In fact, 1 of the patients received only } minim 
per pound, 5 others received less than 1 minim, 2 received just 
1 minim, and only 1 received more than 1 minim per pound. 
Pardee has observed lowering of the T-wave after a smgle dose 



i - " * 
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Fig 96 — Case VII 19 ^ grains in three daj-s produced cxtrasystoles, lowenng 
ol the level before the T-wave, and prolonged P-R inten a1 

of 30 minims of the tincture by mouth It has been demon- 
strated by several obsen^ers that doses for digitalization m the 
adult are the same m cases with heart disease as m cases with 
normal hearts 

Pate of Disappearance. — ^Pardee further found in a senes of 
cases that the rate of disappearance of the tincture from the 
body was from 10 to 40 mmims a day, and he recommended 
that m digitalization by smaller doses extending over several 
days or m long-contmued digitalis medication, a loss of 22 
nunims (average) a daj' be allowed for In testing this out on 
chnic out-patients he foimd that to contmue the digitalis effect 
after complete digitalization had been accomplished doses of 
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10 min i ms twice a day proved snffiaent in most cases, while 
this dose three times a day frequently produced vomiting 



Fig 97 — Cate VIII Mural stenosis and auncularfibnttatton VS,vcii- 
tncular systole, R P , radial pulse, Digipuratuni, 6 c.c., reduced the pulse to 
normal rate, alxilished the "pulse defiat,” and mcreased the urinary fiovr, as 
shown above At the same time there was a very rapid and marked disappear* 
ance of dyspnea, cyanosis, and venous engorgement The auncle continued 
to fibnllate 


In our own eqienence as httle as 5 mmuns a day is frequently 
sufficient to contmue the effect, and we rarely requwe more than 
20 mmuns 

Persistence of Effect— As demonstrated by Hatcher on 
animals, and observed by Eggleston, Cohn, Robinson and my- 
self m man, the digitalis action may contmue as much as three 
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we^ or more after its admimstration has been stopped I 
have observed persistence of partial heart-block for three and 
a half we^ after stoppage of the digitalis, and in several cases 
persistence of complete block for at least a we^ Cohn showed 
a di gitalis effect in man as late as twenty-two days after stoppage 
of the drug It is therefore of very great importance to know 
whether or not the patient has been tiddng digitalis within three 
weeks, and if so, how much per day was bemg mgested and 
how long it has been stopped With this knowledge our doses 
may be given the necessary modification, but should be continued 
with caution 

Preparations — ^The forthcoming edition of the U S Phar- 
macopoeia recognizes powdered dtgtialts assayed by the frog 



Fig 98 — Case X. — Auncular fibnllation Dig-talis, IJ grams for four 
days, resulted m alternating penods of halvmg of the pulse-rate due to 
extrasystoles, and very rapid, almost regular pulse (auncular flutter?) 

method, and two preparations, the 10 per cent, hnettcre, defatted 
and made by extraction with SO per cent, alcohol, and the 
per cent tnfttsten made from finely powdered digitalis and 
with the addition of 10 per cent of alcohol as a preservative 
The old infusion was made from the coarse leaf and was de- 
fiaent m activity, but Hatcher and Weiss have shown that the 
new formula, usmg the powdered leaf, makes an mfusion that 
corresponds m strength with the amount of leaf used m its prep- 
aration The fiuidextract, a very concentrated preparation, 
was so frequently foimd defiaent m strength that it has been 
dropped from the Pharmacopoeia Unfortunately, when the 
mfusion is called for many pharmacists have the habit of merely 
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diluting the fluidextract, and attempt to justify this action by 
the fact that many of the manufacturers place a formula for 
making the infusion from the fluidextract on their fluidextract 
labels Doubtless the surest and therefore the best official 
preparations are the powdered leaf and the tincture 

In hypodermic use the preparations are irntating, so that 
intramuscular mjection is preferred to the subcutaneous For 
this puipose we frequently employ digitan and digifolin, which 
are less imtatmg than the tmcture and are put up m ampules 
for the purpose 

In our present state of know'ledge the use of digitalis intra- 
venously IS considered to lack the margm of safetj'^ that exists 



Fig 99 — Normal rh>'tlim 3 drairs tincture (18 grains digitalis) in five days 
resulted in complete heart-block and coupled rhythm 

with mouth doses Le^nne and Cimningham have found intra- 
venous digitalis just as toxic as strophanthm and ouabain and 
its dose less accuratel}’^ determined, and Cohn and Levy have 
shown that comparable doses of digitalis by mouth cause un- 
desirable efTects m a much smaller percentage of cases than 
even the well understood strophantiun intravenous!) I know 
of one case where the patient died while the drug was being 
admmistered, and Clarke reports two fatalities Therefore, as 
we can obtam effects very qmckly by hjpodermic or mouth 
doses and digitalis by ^em has not an established dose and is 
very dangerous, I would agree with the abo\e mvestigators, 
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Robinson, and others in condemnation of the intravenous use of 
any digitahs preparation 

Difficulty in Standaiidization of Preparations. — ^Digitalis 
preparations are nowada 3 's assa 3 *ed, their standard of activity 
being based on the intra\-enous lethal dosage m dogs, cats, or 
frogs But that this standardization is not a guarantee of 
uniformity in strength may be gathered from the report of the 
Subcommittee on Digitalis to the Amencan Drug Manufacturers’ 
Association at its annual meeting, June 5-S, 1922 

This committee submitted for assay to each of several ex- 
perimenters three samples of the tincture of digitahs, of which 

ST LUKES POSFITAI. 





Fig 100 Same case as Fig 99 Sudden reduction of pulse from 110 to 60 
due to heart-block and coupled ibythm 


sample No 1 was to be considered 100 per cent, and the others 
were to be compared with it Sample No 2 was a dilution of 
No 1 made so that No 2 had exactl 3 SO per cent, the strength 
of No 1, and Sample No 3 was a dilution of No 1 made so that 
No 3 had exactly 60 per cent the strength of No 1. 

Instead of 80 per cent the percentage strengths r^orted 
for No 2 by the different investigators were 77 2, 67. 96 4 S9 
93, and 93 ’ ’ 

Instead of 60 per cent the percentage strengths reported 
for No 3 were 65 5, 57, 81 8, 64, 76, 70, and 96, this last figure 
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being reported by one of tbe strongest advocates of the cat 
method of assay 

These variations show the difficulties and account somewhat 
for the lack of unifomufy m digitalis preparations But they 
are not tremendous, and assayed pr^arations put out by rep- 
utable manufacturers may be depended upon to approximate 
within 20 per cent the standard stated upon the label As- 
sayed preparations are therefore greatly to be preferred to the 
unassayed, which have been found to differ as much as 400 
per cent The factor of absorbability we cannot discuss here 
The Pharmacopoeia has adopted the frog method of assay 

Drops. — ^Do not prescnbe tmcture of digita]i«s in “drops” 
when you mean minims A drop is a variable measure depend- 
ing on the temperature, the fulness of the bottle, the surface 
from which dropped, the rapidity of dropping, etc. Even of 
droppers there is none official, and the purchasable droppers 
vary greatly in the sizes of their orifices I have tested ordinary 
droppers which dropped 110, 120, 125, 137, 165, and 192 drops 
to the dram (60 mmims) One that accompamed a bottle of 
tincture of digitalis which had been ordered by the physician 
in doses of 15 drops had such a very small orifice that it dropped 
360 drops to the dram Tbe physician thou^t that he was 
giving 15 mmims every three hours, and the child had been 
gettmg actually only 2§ minims 

Summary on Dosage and Administration — 1 Digitalis ef- 
fects may be obtamed very quickly by mouth administration 

2 When full digitalis effects are desired, as m auncular 
fibrillation cases, the patient should be m bed and watched 

3 The drug should be stopped at the first toxic mdicabon, 
for overdoses are harmful and their effects may not be readily 
recovered from 

4 Digitalis hypersusceptibihty is encountered in a sufficient 
number of cases to make it of moment We therefore recom- 
mend for the non-urgent auricular fibrillaiton or jlutter cases 
either (1) A modification of Eggleston’s method as follows 
Having calculated the total average required dose on the basis 
of 0 15 c c or 2| mmuns of the tincture per pound of body 
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weight, give one-quarter of this calculated amount at once, and 
thereafter one-eighth every sis hours till the desired effect is 
obtained or some evidence of digitalization becomes manifest; 
or ( 2 ) since busy doctors resent the need of exact figuring, give 
1 dram of the tmcture at once, and then i dram everj* sis 
hours till digitalization is evident For digitalis powder use 
one-tenth of these amounts in gram or grain For the infusion 
use seven times as much in cubic centimeters or minims The 
same doses are applicable in fever cases, sudi as pneumonia 
hi normal rhylhm cases much smaller doses usually suffice 

5 Till digitalization is obtained watch with the utmost care 
for the first agns of overdosage In the hj'persusceptible these 
will appear earl}’’ In the resistant the doses may be increased 
as soon as it is e\ddent that effects are not being obtained 

6 Use digitalis with great caution in patients who have been 
taking the drug within three weeks 

7 Do not attempt to digitalize an ambulatory (office) 
pahent For such, however, small doses may be valuable, either 
of themselves or to continue a state of digitalization preiiously 
brought about 

8 To obtain good effects in normal rh^-thm cases it is raidy 
necessary fully to digitalize. 

9 Intramuscular administration is called for only if the 
stomach is intolerant from other than digitalis causes How- 
e^ er, it is to be borne in mind that a sensitive stomach may \ exy 
early become mtolerant to digitalis, » e , before the patient is 
digitalized, and that a patient 'with such a stomach can be 
digitalized by the hypodermic method Or administration by 
mouth may be prevented by the persistent \omitmg asso- 
ciated •with decompensation so that hj-podermic doses are 
indicated 

10 Intravenous administration of chgitahs is e^eoall}* dan- 
gerous and is unnecessar}* If the mtravenous route is selected 
strophanthin should be preferred 

11 After (hgitalization is accomplished the effect may us- 
be mamtamed by doses of 20 or 30 minims a day, but 

sometimes by as httle as 2 3 or 5 minims a day. 
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When to Stop Digitabs — ^Safely lies in stopping rii gifaHs 
altogether or in matenall}' reducing its dose when 

1 Digitahzation is shewn by the electrocardiograph 

2 The desired effect is accomplished, as bj' the disappearance 
of dropsy or enlargement of the liver, or by the slowing and 
stead 3 Tng of the pulse in auncular fibrillation 

3 Nausea is marked or vomiting ensues An exception is 
mentioned in the previous section, paragraph 9 

4 The patient complains of headache, anorexia and dizziness, 
or hghl-hcadcdness 

5 The cardiac rate goes below 60 The heart may become 
progressively slower for several dajs after the drug is stopped, 
hence the wisdom of ceasmg the administration before the 
slowing has become extreme 

6 T he rate slows suddenly 

7 Coupled rhythm appears 

8 Premature beats occur 

9 A regular rhythm becomes irregular or intermittent 

10 Sinus arhythmia appears in noimal rhj thm cases or phasic 
arhythmia in auricular fibrillation cases 
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INFECTIOUS MONONUCLEOSIS IN CHILDHOOD 
CASE REPORTS 

Case I —Eleanor R., a girl aged fourteen months, who had 
had a pyelitis secondary to frequently repeated throat infec- 
tions, was taken ill with an acute attack of what appeared to 
be influenza in Januan', 1925 llie attack did not subside and 
the child continued to have fever ranging from 100® to 101 8® 
F. for three we^ At this time the superficial lymph-nodes 
were enlarged, including asdlaiy', inguinal, and cervical The 
nodes were not tender and the skin over them was freely mov- 
able. Some of the nodes were the dze of hazelnuts The ^leen 
was palpable bdow the costal margm Fh^'sical examination 
was otherwise negative Examination of the nasal accessory 
smuses failed to reveal any eAudence of infection. Urinalysis 
was normal On February 18th a blood examination ^owed 
13,400 white cells per cu mm , with 25 per cent, polynuclear 
neutrophils, 7 per cent eosmophils, 53 per cent lymphocj'tes, 
8 per cent transitionals and large mononuclears, and 7 per cent, 
undassifled forms 

On February 24th, the low grade fever havmg continued, the 
blood was again exammed, and showed onlj’’ 14 per cent, poly- 
nudears, with 1 per cent, eosinophils, 79 per cent lymphoc>’’tes, 
and 6 per cent, transitionals By March 6th the fever had sub- 
sided The glands were receding, although they were still pal- 
pably enlarged The ^leen, however, was no longer to be felt. 
The blood count on this date was Hemoglobin (Sahh) 70 
per cent., white cells 18,200 per cu mm , polynudear neutrophils 
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25 per cent , eosinophils 3 per cent , small lymphocytes 63 per 
cent , large lymphocytes 6 per cent , transitionals 2 per cent, 
and myelocytes 1 per cent 

On April 7th the child was seen agam She was convales- 
cent and the glands were almost back to normal The white 
cdls were only 9000 per cu mm , but the relative lymphocytosis 
was still present, the plojTiudears bemg 24 per cent , the eosmo- 
phils 2 per cent , the lymphocytes 71 per cent , and the transi- 
tionals 3 per cent On July 22d there were no enlarged lymph- 
nodes and the spleen was not to be felt The blood count was* 
White cells 9400 per cu mm , polynuclears 32 per cent , lympho- 
cytes 61 per cent , transitionals 1 per cent , large mononuclears 
1 per cent , eosmophils 2 per cent , and unclassified 3 per cent , 
the urme was normal The child made an uneventful recovery. 

Case n — Stanlqr B , a boy aged two and a half years, was 
taken ill m December, 1924, with a tonsilhtis which was fol- 
lowed by a severe aphthous stomatitis Pnor to this illness his 
history had been irrdevant save for frequent attacks of pharyn- 
gitis and tonsilhtis He had never had, on earher examinations, 
any generalized enlargement of the lymph-nodes or spleen. 
Durmg this illness it was noticed that the axillary glands were 
very much enlarged (walnut size), as were the cervicals On 
January 14th the acute symptoms had all subsided, but the 
glands were still enlarged The axillary nodes were plainly 
visible as they stood out antenorly from the axills, but they 
were not tender nor was the skm reddened over them The m- 
guinal glands were not to be felt nor was the ^leen The tonsils 
were quite large and ragged, but not infiamed Unnaly^is was 
negative A differential blood smear showed only 23 per cent 
polynuclear neutrophils 

The boy was not seen agam until March 6th, when his blood 
count showed 14,600 white cells per cu mm , with only 22 per 
cent polynuclear neutrophils, 3 per cent eosmophils, 74 per 
cent lymphocytes, and 1 per cent transitionals He looked 
wdl, but the nodes remained large m size At this time the 
inguinal glands Were also to be felt The gileen could not be 
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palpated His general condition and his color were good No 
medicine had been given till now, when Fowler’s solution, 3 
drops three times daily, was prescribed 

WTien next seen, on April 8th, he looked veiy well and had 
pmed m weight The enlargement of the glands was still 
present, although it was not quite as marked as it had been The 
urme remamed normal The polynudears had increased to 40 
per cent , the eosinophils were 4 per cent , the basophils 1 per 
cent, the lymphocytes 48 per cent , and the transitionals 7 per 
cent Recovery was uneventful 

In brief, these cases show 2 young children suffering from 
contmued low-grade fever followmg a sore throat, accompanied 
by a generalized adenopathy with enlargement of the ^leen 
Such cases are not at all uncommon, and since, their descr^tion 
by Pfeiffer has gone under the name of glandular fever. It is 
only within the last few years, since we have become accus- 
tomed to careful blood exammations, that it has been dis- 
covered that many of these so-caUed glandular fever cases may 
be differentiated from others by the occurrence of a relative and 
absolute mcrease in the mononuclear cdls in the blood So 
strikmg is this hematologic change that the Uame of infectious 
mononucleosis was given these cases by Cabot in 1913 Smce 
that time a number of these cases with their pecuhar blood- 
picture have been described in the literature, and there is a gen- 
eral consensus of opinion that they form a definite clinical entity 
To Pfeiffer^ must be given the credit for reportmg this con- 
dition m 1889 as a distinct pliniral entity with fever, moderate 
enlargement of the superfiaal and occasionally the deep lymph- 
nodes, and also some enlargement of the qileen with eventual 
recoverj' He ga^ e to it the name of acute glandular fever No 
blood counts were made on these cases Followmg Pfeiffer, 
Fark West,® in 1896, descnbed an epidermc of this condition, 
but also failed to report any blood exammations To Turk* 
should be gjven the credit for first calhng attention to certain 
*^*anges m the blood which are to be seen occasionally in cases 
of acute mfection In 1907 he reported 3 cases of mononucleosis 
accompanjTug acute infections Depute this suggestion, many 
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authors continued to report cases of acute glandular fever with* 
out studying the blood-picture. In a senes of 12 cases of gland- 
ular fever which Haas'* reported in 1912, he failed to find any- 
thing unusual in the blood, and he stated that “the absence of 
blood changes characteristic of the diseases having unusual 
glandular enlargement for a symptom, should make the diag- 
nosis ” The followmg year, however, Cabot® reported 4 cases 
with symptoms apparently those of glandular fever, but with a 
peculiar increase in the number of lymphocytes m the blood 
He gave to the condition the name of infectious mononucleosis, 
and mentioned the likelihood of confusmg it with acute lymph- 
atic leukemia In the same year, 1913, attention was agam 
called to the lymphocytosis of acute infection by Marchand® in 
Germany. 

In 1918 Deussmg’ reported 3 cases of diphtberia-hke sore 
throat in boys, which was associated with a lymphoid reaction 
These cases all had fever, enlargement of the l 3 nnph-nodes and 
qileen, and a leukocytosis of from 11,000 to 19,000 with the 
monocytes increased from 52 per cent to as high as 87 per cent 
These cases all recovered In 1919 Sanders* ei^ressed the opm- 
lon that the l 3 anphocytosis of acute infection is really an in- 
crease in the myeloid cells, the so-called lymphocytes bemg non- 
granular myeloblasts This question has been answered by our 
increased knowledge of the morphology of the blood, as these 
cells have been found to be negative to the oxidase method of 
stainmg, thus provmg them to be lymphatic m ongm (Blaedom 
and Houghton,® Sprunt and Evans,*® Longcope,** and also our 
case No 4 (R G) 

In 1920 Sprunt and Evans, in the Johns Hopkins Hospital 
Bulletin, wrote an excellent report on 6 cases of mfectious 
mononucleosis which they descnbe as an "acute febnie disease 
■without local manifestations except marked lymphocytosis and 
shght enlargement of the glands and spleen, with recovery ” 
These cases are mteresting for their resemblance to acute leu- 
kemia The authors observed some of their cases for as long as 
six years without any evidence of leukemia appearing Patho- 
logic examination of excised lymph-nodes m these cases during 
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the subacute stage showed a sunflarity to lymphatic leukemia, 
but the hypeiplasia of the l;y’mphoid cells was much less in de> 
gree Longcope,“ in an excdlent paper in the American Journal 
of Medical Sciences in 1922, found some similarity' to Hodgkin’s 
disease m the pathologic picture of an excised gland in 2 of his 
cases, but this was not a striking resemblance and not at all 
conclusive Slood cultures have been found negative in all 
cases exammed Downe}' and McKinlay^- reported 9 cases of 
“acute lymphadenosis” which is their name for this symdrome. 
They gave a very excellent morphologic study of the blood, 
pointing out the differentiation from acute lymphatic leukemia 
In lymphadenosis, imlike leukemia, there is to be found very 
httle immaturity of the cells, which stain fairly evenly. There 
are great numbers of “mesolymphocytes of Pappenheim” 
Abortive plasma cells are found, but the changes here are largely 
cytoplasmic. It is more common to confuse the blood with a 
chronic than with an acute form of leukemia These authors 
classify the lymphoid cells into three types and lay stress on 
the importance of differentiation of these forms m arri\mg at 
a proper diagnosis Pathologically the picture differs from 
leukemia only in the degree of hyperplasia 

Infectious mononucleosis may affect people of all ages, but 
chiefly attacks children and yroung adults Males are more often 
affected than females It is an lUness which usually begins with 
a sore throat, and therefore is frequently mistaken for so-called 
gnppe The nasophaiyn^tis which heralds its onset is not dif- 
ferent m any' way from the ordinary affection to which so many 
children are heir, and cultures taken from the throat have shown 
nothing in particular Following the pharyngitis, the cervical 
and other regional lymph-nodes become enlarged They may 
be moderately enlarged or may' reach the size of glands seen in 
the course of leukemia In most of the reported cases only the 
superficial nodes are mentioned However, the deeper ly'ing 
nodes may' also be involved, as in the foUowmg case. 

Case nr — Stanley’ M , a boy aged nine y'ears, was adnutted 
to the wards of the Mt Smai Hospital on July 12, 1922 This 
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was his second admission, his previous one havmg been sk months 
prior, when he was discharged with the diagnosis of nephrosis 
with anasarca At that time his blood nitrogen figures were 
normal, but he had a low blood-serum protein and a verj’’ high 
cholesterol, with marked albuminuria TFTis blood count was 
Hemoglobm (Sahh) 88 per cent , red cells 4,960,000 per cu mm , 
white cells 18,400 per cu mm , of which 74 per cent were neu- 
trophihc polynudears, 21 per cent were lymphocytes, and S 
per cent were monocytes 

In the interval between these admissions he had been fauly 
well, and had been obsen'ed m the dispensarj'- One month 
prior to the second entrance to the hospital the edema began 
to return For three weeks the urme had been scant and cloudy 
At the tune of admission he had a cougb and a swellmg m the 
neck There was only slight edema, but the glands of the neck 
were quite large, and the spleen and liver were both palpable. 
He was qmte paid There was some pufiBness of the face and 
ankles The tonsils were somewhat enlarged and ragged 
The blood count on July I5th showed the follon’ing* Hemo- 
globin (Sahh) 88 per cent , red cells 4,500,000, white cells 20,000, 
polynuclear neutrophils 23 per cent, eosmophils S per cent, 
l)'mphocytes 60 per cent (mostly large), monocytes 2 per cent , 
l 3 'mphoblasts 3 per cent , mj^elogones 1 per cent , myelocytes 
1 per cent, mj'eloblasts 2 per cent Unne contamed large 
amounts of albumin Blood cbemistiy was normal 

One week later, on July 21st, the blood-picture was white 
cells 7800, polynudears 35 per cent, eosmophils 8 per cent, 
basophils 1 5 per cent , myelocytes 0 5 per cent, lymphocytes 
50 per cent , and monocytes 5 per cent ac-Ray exammation 
of the chest showed enlarged hilus and peribronchial nodes 
A diagnosis of “Ijinphemia” was made, He was discharged on 
August ISth very much improved 

Fifteen months later, m November, 1923, he was admitted 
to the hospital for the third time He was markedly edematous, 
this attack havmg started about two weeks before with an 
acute upper respiratory infection On this admission the blood 
count was white cells 10,000 per cu mm , poljmuclear neutro- 
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pTiils 57 per cent, eosinophils 5 per cent , basophils 2 per cent, 
lymphocj'tes 34 per cent , and monocytes 2 per cent There 
was no eiddence of anj' glandular enlargement Recovery had 
been complete, therefore, from the “Ijunphemia ” The neph- 
rosis was steadil 3 ’’ getting worse, however, and durmg a later 
admission to the ho^ital exitus occurred and an autop^ 
was performed This proved to be entirdy negative insofar 
as the lymphatic organs were concerned 

The exammation made on Julj’' 21st, after the cerincal nodes 
had been swollen about three weeks, diowed very large ^ara- 
tracheal and pulmonic hilus nodes such as we commonly see 
m Hodgkin’s disease As this boy was under obsen^ation for 
about three 3 *ears it was possible to see the complete retrogression 
not only of the relative lymphoiytosis but also of this glandular 
swelling ^loreover, this case is further instructive in that it 
emphasizes the harmlessness of the infectious mononudeoas, 
for e\en when this illness was engrafted upon so serious an 
ailment as nephrosis, the patient made an absolutel}’’ good re- 
co\er 3 ' from it. 

The great importance of knowing about this illness rests 
upon two facts — first, that on superfidal examination it very 
dosely resembles a very senous, mvanably fatal maladj’-, acute 
leukenua, and second, that its prognosis is almost without ex- 
ception favorable How very dosdj’’ this illness can simulate 
leukemia is well illustrated by the following case* 

Case IV. — Ridiard G , aged four j ears, had been imder our 
obsenation smce birth Except for a congenital ptosis and a 
very marked idiosjucras}' to cow’s milk leadmg to severe an- 
aphjlacbc reactions, the past historj’^ was negative. He had 
had a few attacks of folhcular tonsilhtis and his tonsils had been 
left somewhat enlarged On 2^Iarch 20, 1924 he was seen be- 
cause he had complamed of sore throat and had had shght fever. 
Exammation showed the boj* flushed with high temperature, 
but In ety and apparentlj* not very sick. The tonsils were much 
swollen and reddened, but without exudate On the soft palate 
there were a number of petechial hemorrhages The cenical 
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nodes were enlarged to about tlie size of lima beans, epitrochlear 
and mguinal nodes were also palpable To our great surprise 
the qileen, which had never previously been palpable, was felt 
at the crest of the ilium It was hard, the edge and notch being 
easily felt. The hver was felt two fingerbreadths below the 
nbs Blood count showed the following Hemoglobin (SahlO 
90 per cent, red cells 4,672,000 per cu mm , white cells 10,100 
per cu mm , platelets 180,000 per cu mm , pol)Tiuclears 11 per 
cent , eosmophils 1 per cent , Ijunphocytes 88 per cent , the 
Pirquet test was negative, the Wassermann test was negative, 
the urme was normal 

The boy continued running moderately high fever for about 
a weeL At no time did he appear ver 3 ' ill He was seen by a 
number of physiaans, all of whom agreed that we were probably 
dealing with a severe form of tymphemia, an mfectious mononu- 
cleosis The boy was treated by keeping him m bed and ad- 
ministering a course of h 3 podermic mjections of sodium cacody- 
late, beguming with 5 mmims and mcreasing up to IS every 
other da)' It was planned to subject the spleen to K-raj' ex- 
posures, but this procedure was found to be unnecessary, as the 
boy responded well to rest and arsenic During the next few 
months the spleen gradually dimmished in size, so that when 
exammed on June Sth it was only just palpable The course 
of the change m the blood count is shown m the followmg table 
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At this time the boy’s 

tonsils were removed and he continued 


to make a perfectly good recovery 

You will note here the great resemblance to leukemia, the 
enormous size of the spleen, the enlargement of the lymph- 
nodes, the huge tonsils, the hemorrhagic spots on the palate, the 



IKEECnOUS MONONUCLEOSIS IN CHILDHOOD 597 


great diminution in polymorphonuclear cells, only 11 per cent , 
with a nse in the l 3 Tnphoqrtes to 88 per cenL Given this symp- 
tom complex, the diagnosis of acute lymphatic leukemia might 
easily be made Indeed, m this very case we could not be sure 
that the disease was not leukemia until the child had been very 
carefully observed and especially the blood studied with great 
precision Agamst the diagnosis of leukemia is first and fore- 
most the absence of any immature or abnormal forms of white 
cells Unless the lymphocytes are stained by means of the oxi- 
dase stam we cannot be certain that they are not young forms 
of granular cells (1 e , myeloblasts or m^'elogones) The absolute 
decision of the tjpe of cell with which one is dealmg becomes 
of extreme importance, and the best hematologists must be con- 
sulted m a case such as this, which so closely resembles leukemia 

The second important feature differentiating the two dis- 
eases IS the reaction of the red cells The lowest red cell count 
shown by our patient was 4,672,000 per cumm, the lowest 
hemoglobia was 78 per cent., nor did he develop anemia at any 
stage of the illness This absence of anemia results in the 
children lookmg qmte different from those suffering from leu- 
kemia — the waiy pallor of the latter illness being con^icuously 
absent. It is especially interes ting to note in this case that a 
spleen extending down as far as the crest of the ilium could, as 
convalescence progressed, shrinlf imtil it could no longer be 
palpated 

There are two other illnesses, namely, ^hoid and tuber- 
culosis, both of which may be assodated with lymphocytosis 
and fever, which must be differentiated from infectious mono- 
nucleosis The following case is a good example of the difficultj’’ 
with which this chagnosis is sometimes made 

Case V — Samuel L, a patient of Dr B S Denzer, -was 
two and three-quarters j'ears old, the first of 2 children, and 
had a negative previous history He was taken ill m January, 
1925, With fever to 103® F , wnth no signs of localization any- 
where For one wedr the fever remained high, the next week 
It varied between 101® and 102® F , and then the following 
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two weeks it was under 100“ F in the mo rning and up to 101° F 
in the evening Aside from a shght cough and a recurrent urti- 
carial eruption, there were no symptoms A von Pirquet test 
and several unnalyses were normal IVhen the child was re- 
ferred. to uS on February 21st his general condition was good, 
although he was shghtly pale There was a giant urticarial 
lesion on the left ear and cheek which developed while the child 
was bemg ex amin ed A similar mild transient redness appeared 
on the nght ear also The heart and limgs were negative The 
liver and spleen were both palpably enlarged, each being felt 
two fingerbreadths below the costal margm The gemtals 
were normal, the teeth and throat were m good condition. 
There was a moderate enlargement of the axillary, epitrochlear, 
and ingumaJ glands on both sides These were not tender nor 
was the skm over them reddened The hemoglobin was 76 per 
cent (Sahh) The polynuclear neutrophils were only 15 per 
cent , with the balance mostly l 5 mphocytes A Widal test was 
negative By March 1st the fever had not subsided, and the 
spleen was shghtly larger The hemoglobm was 77 per cent , 
red cells, 4,544,000, platelets 190,000, white cells 12,000, poly- 
nudears 17 per cent , eosmophils 1 per cent , l)'mphocytes 76 
per cent , and mononuclears 6 per cent 

On March 13th the hemoglobm was SO per cent The white 
cells were 11,500 and the polynuclears had mcreased some- 
what, bemg 26 per cent The eosmophils were 1 per cent , 
lymphocytes 67 per cent, and mononuclears 5 per cent By 
this time convalescence was established, the fever havmg dis- 
appeared and the spleen bemg only just palpable under the free 
edge of the nbs The glands were also begmnmg to get smaller 

Recoverj’^ was complete in this case 

Note here the fact that this boy had been running a tem- 
perature for three w'eeks before a differential blood count finally 
deared up the diagnosis In this mstance the superfiaal nodes 
were only moderately enlarged, so that attention was only fo- 
cussed on til pm after the palpable spleen had been discovered 

From a consideration of the above ated typical cases we 
may condude that infectious mononucleosis is a definite sjm- 
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drome closely related to glandular fever. Its course may often 
be quite prolonged, it may take months before the swollen glands 
disappear and the blood count returns to normal The nodes 
are usuall}’ not very painful and almost never go on to suppura- 
tion The progress of the disease almost invariably leads to 
complete recovery 
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Post-Graditate Hospital 


CLINICAL USE OF LIVER FUNCTION TESTS: THE 
ICTERUS INDEX AND ROWNTREE-ROSENTHAL SERUM 
DYE TEST 

DmoNG the past few years an increasing interest has been 
apparent m the study of functional hver tests, in the hope that 
they might prove of some chnical value in the diagnosis and 
prognosis of diseases of the liver Recognition of the presence 
of disease of this organ is possible m most instances from the 
routine history, physical examination, and study of the urine, 
feces, and blood Eut even in frank cases the sjnnptoms and 
phj’sical findmgs give us no dependable idea of the character 
and extent of the functional dianges that may be present 
There is no definite, clear-cut picture of insufficiency in diseases 
of the liver, such as exists in diseases of the th3rroid, kidne3’^s, 
and heart Furthermore, in the event of suspected disease 
of the liver, we have until recently had no tests which would 
enable us to detect mmor hepatic disturbances or diseases in 
their mcipiency A considerable number of hver functional 
tests have been devised and introduced with this end in xievr 
Most of them have been given up as useless and unreliable, or 
too complicated for routine chnical use, j^et they indicate the 
wide-spread interest in the subject 

It IS known that liver function is essential to carbohydrate, 
protem, and fat metabolism, and to the formation of bile. The 
detoxicating function of the liver is not so definitely or so well 
Ktablished Tests formerly described to measure these fimctions 
in hepatic disease are the levulose tolerance test, estimation of 
ammonia and urinarj' nitrogen changes, determination of the 
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blood lipase, and of the phenol and indol excretion in the unne 
To these have been added more recently the methylene dye 
test and the hemoclastic test of Widal These tests have all 
been given suffiaent trial to demonstrate that httle is to be 
expected from them. None is specific for the liver, nor do th^ 
show slight changes in Ih’er function One of the chief obstacles 
to finding satisfactory hepatic tests is the large margin of safety 
that IS present in the liver However, during the past few years, 
interest m dye excretion and in variations m the distribution 
of the biliary pigments has stimulated considerable promising 
work with these substances as a means of testing hepatic func- 
tion 

The liver functional tests that seem to have the widest 
dmical apphcation and most general use are the Rowntrec- 
Kosenthal test for dye excretion, the quantitative estimation 
of bilirubmemia by means of the icterus index as described by 
Meulengracht, and modified by Bemheim,^ and the qualitative 
and quantitative determination of bilirubmemia by the method 
of Van den Bergh Because of its comparative sunpliaty and 
accuracy, we have found, as recently reported,® that the icterus 
mdex is a more satisfactory dmical method of studymg liver 
functional changes than the quahtative method of Van den 
Bergh, and that it is apparently the most useful liver functional 
test available at present. The dye test, also, would seem to be of 
considerable value m estimatmg hver funebon Suffident work 
has now been done to make it dear that these two tests have a 
real place in the study of liver disease This is well illustrated by 
the case histories which follow Before takmg up these a brief 
discussion of the two tests will be given 

Rowntree-Rosenthal Test— At present the Rowntree-Rosen- 
thal serum dye test is beuig vndely used in the study of liver 
disease This test is based on the ability of the liver to excrete 
the dye substance, phenoltetrachloiphthalem Rosenthal’s 
modification has made the test a pracbcal and accurate one 
It is based upon the rate at which the liver removes the dye 

» Bernheim, A R., Jour Amer Med Assoc, 1924, Inxxii, 291 

* Shattuclc, Bfon-ne, and Preston, Amer Jour Med Sci , 1925 (m press) 
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from the blood-stream Five mg of phenoltetracblorphtbalem 
per kilogram of body weight are given intravenously; then after 
an interval of fifteen minutes small ^ecimens of blood are 
collected, and agam after one hour The amount of dye in the 
serum of each specimen is determined b}' colorimetric comparison 
Normally from 3 to 5 per cent of the dye is present in the blood- 
serum at the end of fifteen mmutes, and none at the end of one 
hour If the bver is diseased or mjured, with consequent 
impairment of function, the amount of dye found m the blood 
rises, and supposedly gn'es quantitative figures mdicating the 
extent of impairment 

Icterus Index — ^The bver is the sole excretor}' channel for 
bilmibin m health, we may thus consider this excretor}’ power 
of the bver as an mdex of hepatic function Meulengradit’s 
method assumes that bilirubin is the only yellow pigment which 
normally appears in the blood-serum of a fasting person Cer- 
tam other pigmentary substances sometimes color the serum 
a deeper yellow after the mgestion of certain vegetables, es- 
pecially carrots, which contain carotin During fastmg and imder 
ordmaiy nutritional conditions, however, this factor is absent 
or neghgible In certain diseases of the bver or gall-bladder, and 
m hemolytic conditions such as permaous anemia and hemoljiic 
jaundice, the color of the serum deepens as a result of the m- 
crease m the bibrubm 

The tesris performed as follows* Blood is collected and 
serum is prepared and compared m a colorimeter^ with an 
arbitrary standard — a 1 10,000 potassium dichromate solu- 
tion The standard solution is put m a 15-mm cell, and a read- 
uig taken when the standard and the serum match The stand- 
ard number, 15, is then divided by the scale readmg If the 
color of the serum is too deep, it is diluted and the quotient 
ttultiphed by the number of dilutions In performing the test 
It is most important to avoid hemolj'sis of the red blood-cells, 
for if this takes place, even sbghtly, it destroj s the v*alue of the 

* Dr John lUlIian has recently prepared a disk 'which consbtutes a 
Permanent standard for the Klett colonmeter This does awair \nth the 
ncccs^itj of preparing a standard solution each time for the test 
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test In collecting the blood it is, therefore, most important 
to be sure that the needle and syringe are absolutely dry A 
still better precaution is to flush them with physiologic saline 
solution It IS also essential ^that the test be performed as 
soon as possible after the blood-serum has been prepared 

A considerable amount of study has shown that there is 
jaundice of the skm and sdera when the aides is above 15, and 
that this IS not evident when the mdex is below 15 The normal 
range of the mdex is from 3 to 6 Accordmgly, latent jaundice 
is represented by the flgures between 6 and Id, and such figures 
indicate an mcrease of bilirubm m the blood before it is mani- 
fested by clmical jaimdice The clmical value of the icterus 
index in detecting latent jaundice, as well as m estimatmg the 
degree of jaundice m cases in which it has produced clinical 
icterus, is evident, and should be taken advantage of in studying 
cases of disease of the bihaty tract, and of the liver 

The use of the tests is well illustrated by the followmg cases* 

Value of the Icterus Index m Detectmg Cases of ChoIecyS' 
tibs and Cholehthiasis Before the Development of Jaundice — ■ 
Case 1 . — J G , sixty-four years of age, was admitted to the 
hospital Februaiy 5, 1925, because of urmary obstruction due 
to hypertrophy of the prostate He complamed of difficult 
urination of about two months’ duration, epigastnc distress, 
and nausea While ho^italized he had a contmuous catheter 
February 15th he developed an annoying cough, with little 
expectoration His temperature rose to 101° F , with a slight 
increase m expectoration On physical examination numerous 
crackhng r^les were heard at the base of the right lung There 
was moderate epigastnc tenderness On further questioning the 
patient at this tune, it developed that he had previously had 
four or five attacks of distress which he located higher up, that 
is, in the substemal region These attacks had been unac- 
companied by chills or jaundice February 16th the white 
blood-cells were 7000, polymorphonuclears, 80 per cent The 
red count was normal The urea nitrogen in the blood was 
29.4, which could be accounted for by the retention due to the 
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hypertiopliy of the prostate Urinalysis revealed a large amount 
of albumin and a few red blood-cells, but no bile The icterus 
index was 15, Van den Bergh direct, negative; mdirect, posi- 
tive, Fouchet, positive 

Under conservative treatment the patient’s sjTnptoms dis- 
appeared four days later. Examination of the abdomen was 
negative, and the icterus index had fallen to 5 5, or normal 
The Van den Bergh direct was negative, mdirect, weakly posi- 
tive, Fouchet, also weakly' positive 

Comment — ^The icterus index helped to confirm our impression 
that the attack of epigastnc pain was due to gall-bladder disease, 
probably acute cholecystitis This was fortified clinically two 
weeks later, when a similar attack was accompanied by definite 
jaundice The final diagnosis was cholecystitis and cholehthiasis, 
with stone in the common duct 

Case n — ^Mrs E C , thirty-four years of age, was admitted 
to the hospital February 20, 1925, complaming of pain in both 
sides of the chest, dy'spnea, and pain in both lower quadrants 
of the abdomen which had persisted for three days On Feb- 
ruary 5th ^e had been operated on at another hospital for 
ingumal hernia on the nght side One week later she began to 
cough, and the nght lower quadrant became tender The 
attending phy'siaan told her that she had an abscess of the 
abdomen, and ad^^sed her to enter Post-Graduate Hospital. 
On admission she had a severe knife-hke pam in both sides of 
the chest, mth “dulls and fever ” She was acutely ill, dyspneic, 
and had a flushed face There was slight dulness and a few 
subcrepitant rales at the base of the right lung The abdomen 
was resistant over the entire upper half, but egiecially on the 
nght side It was thought that because of the pleuntic pam 
and dy spnea the patient mig ht, be ha^^ng a comphcating right 
lobar pneumonia which had not yet gi\en complete physical 
signs The possibihty' of a localized abdommal abscess or sub- 
phrenic pathology was also considered The leukocytes num- 
bered 8000, polymoiphonuclears, 79 per cent The icterus mdex 
was taken because of su^ected gall-bladder disease, and was 
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found to be 16 2 The Van den Bergh, direct and indirect, 
and the Fouchet test were all positive Urinalysis was negative. 
An a:-ray of the chest revealed sli^t elevation of the li^t 
diaphragm One week after admission the patient became defi- 
nitely jaundiced, and had an attack of more severe pain in the 
ri^t upper quadrant, widiout radiation A diagnosis of acute 
cholecystitis was made The icterus index during the jaundice 
rose to 20 2 Ten daj^ after the second test the mdex had fallen 
to 5 7 The Van den Bergh direct had become negative, indirect, 
weakly positive, Fouchet, positive 

Comment — This patient, while suffering from complications 
followmg an operation for inguinal herma, had severe attacks 
of pam m the abdomen and chest, which, in view of the fact 
that she had not previously been subject to mdigestion, might 
be interpreted as due to subphrenic pathology, ppeumonia, 
pleunsy, or gall-bladder disturbance The first defimte clue 
to the diagnosis was the increased icterus mdex of 16, which 
apparently mdicated disturbance of the biliary tract. This was 
two days after the patient’s admission to the hospital, and 
several days before she developed climcal jaimdice. 

Value of the Icterus Index m Determinmg Whether Obstruc- 
tive Jaundice Has Been Reheved by Operation — Case 1. 
Carcinoma of Gall-bladder and Bile-ducts — Mrs M. C , 
fifty-two years of age, entered the hospital February 10, 1925. 
Her chief complaint was jaundice of five weeks’ duration There 
was no family history of carcmoma The patient had always 
been well until the present illness, which began about one 
month before admission, with sbght epigastric pain, and vomit- 
ing, but no rbill The nest day she noticed that her skm was 
turning yellow Smce then she had become more deeply jaim- 
diced, but had had no further pain or vomiting The stools 
became putty colored and the urine coffee colored There was 
moderate loss of appetite The patient had had one previous 
attack of pain in the right upper quadrant m May, 1924, which 
lasted about twenty mmutes Following the begmnmg of jaun- 
dice she had a moderate dull pain m the n^t upper quadrant 
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which continued until her admission to the hospital At that 
iiTTip her pkm and sdene were deeply jaundiced The liver was 
not palpable, and there was no abdominal tenderness A pro- 
visional diagnosis of cholehthiasis with stone m the common 
duct was made The day after admission it was noticed that 
the stools were shghtly brownish, and apparently contamed a 
moderate amount of bile Dunng the first week in the ho^ital 
the patient continued to have deep jaundice with severe pruritis, 
hut no other complamts The duodenal contents contained bile 
and normal pancreatic ferments a>-Rays of the stomach, 
gall-bladder, and intestmes were negative 

February 27th, as the patient’s condition remamed un- 
changed, she was operated on Carcinoma of the gall-bladder 
and common and hepatic ducts, associated with cholecystitis 
and cholehthiasis, was found The ducts were deep m the center 
of a mass of dense adhesions A cholecj'stotomy with opening 
of the hepatic duct was made to reheve the obstructive jaun- 
dice, also cholehthotomy The patient had a stormy convales- 
cence and, although bile dramed from the cholecj-stotomy 
openmg, the jaundice did not decrease She developed a tem- 
perature of 101® F , which rose to 103° F on March 5th, when 
she died, apparently from cholemia 

The readings m the hver fimctional tests m this case were 
as follows 

1/ 4/25 Icterus index 143, other tests strongly positive 
2/13/25 Icterus index 155 

2/17/25 Icterus index 130, Van den Bergh, direct and indirect, and 
Fouchet all strongly posibve 
2/20/25 Icterus index 144, others strongly positive 
2/26/25 Icterus index 150 (da> before operation) 

3/ 5/23 Icterus index 1S7, others strongl> positive (day of death) 


Comment — ^Following operation, in spite of the fact that 
there was bile in the stools and that bile dramed in considerable 
amounts from the cholecj'stotomy opening, the icterus indes rose 
to 187 This mdicated a marked obstructi\e jaundice, unre- 
he\ ed bj’’ operation, which progressed to cholemia and death 
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Value of Tests m Differentiating Between Malignancy and 
Severe Protracted Catarrhal Jaundice.— Case I. Catarrhal 
Jaundice. — ^Miss E C , forty-two years of age, was admitted 
October 2, 1924 She had had pamless jaundice for six weeks, 
with vomiting two or three times at the onset, and had lost 14 
pounds A diagnosis of catarrhal jaundice had been made 
There was no family history of carcinoma Soon after the onset 
of the present illness, the stools became ^'chalky" in appear- 
ance, and the urine highly colored At the time of admission, 
the skin, scleras, and mucous membranes were very deeply 
jaundiced She had moderate anemia The liver and ^leen 
were not enlarged Jt-Rays of the gall-bladder region and 
gastro-mtestmal tract were negative Analysis of the duodenal 
contents for pancreatic ferments showed reduced lipase and 
protease, and amylase absent The first sample of unne showed 
a very large amount of bile 

The readmgs m the liver functional tests were as follows 


Date, 1924 

Icterus 

index. 

Van deo Bergb 

FoucBet 

Dye 

Direct 

Indirect 

FUteen 

minutes 

One 

hour 

10/3 

105 

++++ 

++++ 

++++ 

15% 

20% 

10/6 

108 

No clmica 

++++ 

I change (n 

++++ 
patient’s c 

++++ 

ondition 

16 % 

20% 

10/8 

62 

1 Sian and 

++++ 
sclera still 

++-}■+ 

icteric. 

++++ 

16 % 

20% 


Comment — ^This case was one of severe pamless jaundice of 
six weeks’ duration, m which mahgnancy was suspected. The 
first mdication that we were dealing with a benign form of jaun- 
dice was a drop m the icterus mdex to 62, at a time when the 
intensity of the jaundice was not dimmished, and while the stools 
were still day colored The patient went on to a subsequent 
complete recovery, making the diagnosis of a benign form of 
jaundice dear The Van den Beigh, Fouchet, and dye tests in 
this case remained devated, so that the icterus mdex alone pointed 
in the direction of a benign form of jaundice 
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Case n — Catarrhal Jaundice— Mrs B K, forty years of 
age, •vras admitted February 25, 1925, complaining of moderate 
qiigasttic distress. Jaundice, and anoresia which had troubled 
her for one month Her father had died of cancer of the lip, 
and her husband was being treated for cerebro^inal syphilis. 
The patient’s illness had begun with a slight chill, followed by 
a blotchy rash over the abdomen and chest, this disappeared in 
two days She then developed ^ght epigastric pain which passed 
to the right hypochondrium, and slightly to the right shoulder 
The following day she became jaundiced, and as the Jaundice 
increased theL stools became colorless and the urine high colored 
Her appetite was poor, and she had lost about 10 pounds 
On admission the skin, sderse, and mucous membranes were 
intensdy jaundiced The liver was palpable 3 cm bdow the 
right costal margin in the mammillary line; it was smooth and not 
tender The patient remained in the ho^ital with deep Jaun- 
dice and no other symptoms except continuous loss of weight, 
8 pounds m two weeks Gastric analysis was normal; the free 
hydrochloric add was 24 Analysis of duodenal contents for 
pancreatic ferments showed their complete absence. There 
was, however, a quefion whether this specimen was duodenal 
contents, but, unfortunatdy, the patient refused to have further 
spedmens taken The blood and spinal Wasseimann reactions 
were negative. The blood-count showed moderate secondary 
anemia, and the urine a large amount of bile and urobilin 
February 28th the icterus index was 225, the other tests 
were strongly poati\e The dy^e return was 15 per cent, after 
fifteen mmutes and 20 per cent after one hour At this time 
a pio\'irional diagnosis of carcinoma of the head of riie pancreas 
was made, and exploratory operation was imdertaken No evi- 
dence of cholecystitis, cholehthiasis, or new growth was found. 
FKe days after operation and six we^ after onset the icterus 
index had dropped to 80 The Fouchet test was 2 on a bass of 
4, the dy’e return 18 per cent, for fifteen minutes, and 16 per cent, 
for one hour Twelve days after operation the icterus index 
52, dy'e return, 12 per cent for fifteen mmutes; 15 per cenL 
for one hour Twenty-two days after operation the icterus 
VOL. 9—39 
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indes was 34, dje return 5 per cent for fifteen minutes, 0 (nor- 
mal) for one hour Tw o months after operation both the icterus 
index and the dye return were normal. 

Comment — ^Had operation been delayed in this case, within 
a few days the drop of the icterus index to SO would have mdi- 
cated that the obstructive jaundice was reheved and so was 
probably bemgn in form Operation might thus ha\c been 
avoided The dye test m this case did not help to establish the 
diagnosis, but did assist the surgeon by indicating a satisfactory 
operative ridr 

Case m — Caremoma of the Head of the Pancreas. — ^IMr. 
J F , aged fifty-eight j'ears, was admitted to the hogntal No- 
vember 9, 1924, because of marked jaundice Four weeks be- 
fore admission he had had se^ ere, constant, but non-radiating 
pam m the epigastnum This was accompanied by frequent 
\oimting and gaseous eructations A few dej-s later the patient 
noticed shght jaundice, which graduallj' deepened The stools 
became claj' colored and the urine ver>' dark He lost 25 pounds 
in four weeks He had had flatulent dj'spepsia for many years, 
but otherwise the gastro-mtestinal history was negative He 
demed sjphilitic infection 

On admission he had marked jaundice of the skm and sdene 
The heart and lungs were normal, the hver was apparently not 
enlarged, and the spleen was not palpable The blood-count 
was normal a^Hays of the gastro-mtestinal tract and gall- 
bladder region revealed shght enlargement of the liver There 
was much bile and urobilm in the unne, the Wasseimann was 
negati\ e 

December 1st hver functional tests were made The icterus 
index was 157, the Van den Bergh and Fouchet tests were 
strongly positn e The dye retained in the blood w as 15 per cent 
for fifteen mmutes, and 20 per cent for one hour December 
Sth the icterus mdex was 153, and the other tests were strongly 
positive The dye retention was 7 per cent, for fifteen mmutes 
and S per cent for one hour 

December 12th the icterus mdex w'as 150, the d>e in the 
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blood vras 10 per cent at the end of fifteen minutes and 12 per 
cent after one hour The other tests were all strongly positive. 

At operation, December 19th, carcinoma of the head of the 
pancreas was found The hver was shghtly enlarged, and there 
were a few small metastases on the antenor and inferior surfaces 
Cholec}stogastiostomy was done to reheve the obstructive 
jaundice 

Comment — ^The icterus index remained constantly high 
until after the operation, which tended to diow that we were 
dealing with a malignant and not a benign form of jaundice 
One week after operation the icterus mdes had dropped to 60, 
lowing that the operation had reheved the obstructive jaundice 
The dje test also gave lower figures after the operation 

Value of the Tests m Cases of Cirrhosis of the Liver — 
Case I. — !Mr R. Y , aged twenty-nine j ears, was admitted to the 
hospital August 13, 1924 because of painless swelhng of the 
abdomen of one month’s duration Sis years before, while m 
the army, he had had dysentery for three months The venereal 
history was negative On admission there were very marked 
asdtes and moderate loss of weight The lr\ar and ^leen 
could not be palpated because of the large amount of fluid The 
lungs showed signs of compression from the fluid in the abdom- 
inal cavity, and there was considerable edema of the feet and 
ankles 

His course m the ho^ital was afebnle A provisional diag- 
nosis of hj-pertrophic cirrhosis of the hver was made Chronic 
pancreatitis was considered ruled out because of the marked 
asates and absence of jaundice After two weeks m the hospital 
the patient developed a 1 plus jaimdice in the sliin and scleras 
The fluid accumulation had not increased, but there was marked 
loss of weight He responded early to the usual treatment for 
hjpertrophic cirrhosis Blood examinations showed endence 
of moderate secondaiy anemia The unne contamed a trace 
of albumin, and some hyahne and granular casts, but was nega- 
tiie for urobihn and bile re-Raj's of the gastro-intestinal tract 
were negative except for a moderately enlarged spleen The 
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Wassennann reaction was negative and the stook were normal 
At the time of admission the phenolsulphonephthalein return 
was 26 per cent in two hours 

The hver function tests were as follows 


Date. 

Icterus 

index 

Van den Ber;?b 

Fouchet 

Dye. 

Direct 

Indirect 

Fifteen 

nuoutes. 

One 

bour 

8/13 

10 7 i 

1 

+ 


++ 

12% I 

10% 

8/18 

25 

++ 1 

++ 

-f-+ 



9/6 

30 

++ 

-h++ 




9/22 

39 9 



++ 

10% 

12% 

9/30 

42 

-l-f- 


-f-++ 

12 5% 

10% 

10/13 

45 


•h-f-'h 

++ 

Not 

done 


October dtb the jaundice and edema remained about the same, 
but the patient became rapidly worse, passed into coma, and 
died on October 13th 

Comment — ^Moderate diminution of hver function was evi- 
dent from the beginnmg, and continued The dye test remained 
essentially the same throughout hospitalization The steadily 
increasmg icterus index was apparently the first clue to an 
unfavorable prognosis 

Other cases of hypertrophic cirrhosis of the liver, without 
jaundice, have been studied, and have shown a serum dye re- 
tention when the icterus mdex figures have been normal or only 
sli^tly above normal Thus the dj'e test in cases without 
jaundice is of greater value than the icterus mdex 

Value of the Dye Test in Detectmg the Presence of Liver 
Metastases Before Operation — Case 1. — A, a man aged 
fifty-two years, was admitted to the hospital m April, 1925, 
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romplaining of epigastric distress, anorexia, nausea, and mod- 
erate loss of weight of four months’ duration Physical exam- 
ination showed loss of weight and slight pallor, but no jaundice. 
The liver was palpable at the costal margin No abdominal 
•was felt The stools contained occult blood Gastric 
analysis revealed free hydrochloric acid, 6, and a total acidic 
of 14 iP-Ray examination of the gastro-intestinal tract riiowed 
an infiltrating lesion involving about 4 cm of the lesser cur- 
vature of the pyloric end of the stomach, with a six-hour 
retention of approximately one-tenth of the barium meal 
ingested 

A diagnoris of cardnoma of the stomach was made As the 
patient had no vomitmg, and the only indication of pyloric ob- 
struction was a small retention of the barium meal at the end 
of six hours, it was dedded to undertake operation, primarily 
with the hope of removing the new growth The important 
question was whether or not metastasis to the liver had already 
taken place Liver function tests were performed to determine 
this, if possible The icterus mdex was 88 (zone of latent 
jaundice), the Van den Bergh direct reaction was negative, 
indirect, very mildly positive The serum dye test diowed a 
retention of 15 per cent of the dye at the end of fifteen minutes, 
and 18 per cent at the end of one hour At operation an in- 
filtrating lesion of the lesser curvature was found and, in addition, 
numerous metastases throughout the liver 

Comment — ^In this case, although the patient was not jaim- 
diced and preoperative examination did not show the liver to 
he appredably enlarged, the dye test gave a definite indication 
of impaired liver function as a result of metastases implanted 
in its substance The icterus index in this instance was distinctly 
less valuable than the dye test, and this has been our general 
experience in cases of liver metastases and cirrhosis without 
jaundice 

Value of the Tests Durmg Arsemcal Treatment for Syphilis — 
Case 1.— Mrs M T , aged thirty-two years, came to the ho^ital 
July 3, 1924, with a diagnosis of tertiary ^hilis She had had 
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several operations The %'enereal infection was discovered in 
June, 1923, when she had a clironic sore throat which led to a 
Wassetmann being taken Tliis proved to be 4-f She had re- 
caved three courSfes of salrarsan, totaling twenty-eight injec- 
tions, also two courses of mercurial injections, totaling eighteen 
The last mercunal treatment was given m April, 1924. July, 
following further treatment with mercury, she fainted on her way 
home, and did not “regain consaousness until the ne.'ct mom- 
iDg”(?) She was brought to the hospital two days later, mentally 
unbalanced 

Phj'sical examination showed no jaundice, and the hver and 
spleen wae not enlarged The spmal fluid Wassermann was 
entirely negative The blood-count vas norma], the unne 
contained considerable acetone and diacetic acid, but no 
bile 

The blood Wassermann had been positive m June and 
October, 1923, negative in Fcbruaij'- and May, 1924, and be- 
came positive m the fall of that year 

July 5th the icterus mdex was 8 3, Van den Bergh indirect, 
shghtly positive, direct, negative The dye test was normal 
Eight days later the patient became slightly jaundiced, but the 
liver was still not palpable As the jaundice increased, further 
tests were made The icterus index was 30, Van den Bergh 
mdirect, slightly positive, direct, negative, Fouchet, negative 
The dj^e test was again normal At this time the patient went 
home, and was not seen again until September, when the icterus 
index had fallen to 14 The jaundice had disappeared and 
the patient felt fairly well September 17th the icterus indux 
was 11 2 

Covnnenl —As the icterus mdex was still in the zone of latent 
jaundice, it seemed unvnse at this time to resume the treatment 
wth saharsan It is interesting to note that the serum dye 
figures were always normal, and tlius gave no due to the injury 
to the liver from the salvarsan In this case bismuth was sub- 
stituted for tlie arsenical treatment until sudi tune as the 
icterus index should become normal 
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SUMMARY 

The foregoing cases' are instances of the value and linuta- 
tions of the serum d3'e test and icterus mdes m the diagnosis 
and prognosis of liver disease In general, it has been found that 
the serum dye test has its greatest value m the detection of 
hver disease in patients •without cJinical jaundice — ^a positive 
test indicating impairment of bver function, a negative one help- 
ing to rule it out This is especially true in the diagnosis of 
hj'pertrophic cirrhosis of the liver and mabgnant metastases of 
the hver Perhaps the greatest \*alue of the dye tKt is in the 
study of cases with jaundice pnor to operation Here the 
degree of hver functional impairment can be determined ■with 
a view to deading upon the surgical risk It furthermore acts 
as a guide to the operative procedure that is to be foUowed in a 
given case On the other hand, the test is more comphcated to 
perform and more objectionable to the patient than the icterus 
index test One observer reports several cases of ill effects from 
the dye test, but a large number of other workers m various 
parts of the country have had no such untoward eqienence. 
With further study, perhaps, other tests such as were recently 
suggested b}' Rosenthal and WTute* 'wiU make the dye test of 
e\en greater ^ alue than it now is 

There is now considerable e^^dence that the icterus mdex 
is the most useful hver functional test that we have for routme 
dinical work. It is easily and quicklj' performed, unobjecdon- 
able to the patient, and entirely deTOid of danger It seems 
to be of real value in the diagnosis of cholecystitis and chole- 
hthiasis •without chnical jaundice It is also of great value m 
distinginshing between bemgn and mabgnant forms of jaundice 
by showing whether the jaundice is diminishing, mcreasmg, or 
stationaij' It also gives real aid m deadmg whether the ob- 
structive jaundice has been relieved by operation It sho^ws 
whether the hver has been mjured by arsphenamm in the treat- 
ment of syphilis, and therefore acts as a guide m the further 
administration of the drug There are other uses for the icterus 

* Rosenthal, S M , and White, E. C, Jour Amer Med Assoc., 1925, 
1112 
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index not discussed here, such as the differentiation of the pn- 
znaiy from the secondary anemias 

■^Tule the present state of development of liver functional 
tests marks a real advance, much remams to be done, and 
additional work will undoubtedly place them on a sounder basis 
and extend their chnical application still further 
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QUINIDIN— A USEFUL CARDIAC REMEDY 

Following the introduction into clinical therapeutics of any 
new drug or procedure, there are usually three phases through 
which medical thought apparently must pass before the value of 
the remedy is fairly appraised These are (1) A period of 
optimistic enthusiasm, durmg whidi glowing accounts of thera- 
peutic triumphs are recorded and brilliant results for the future 
are prophesied, (2) a period of depressmg nihilism, when failures 
are descnbed and dangers discovered, (3) a period of rational 
therapeutic usage, based on a growing e^enence and character- 
ued chiefly by the proper sdection of cases, with due regard for 
both limitations and hazards 

With respect to the use of quinidm in the treatment of certain 
cardiac irregularities, particularly auricular flbnllation, we have 
gone through the first two phases of this evolutionaiy^ process 
Expenence with patients, critically analyzed, and experimental 
work on animals have increased our knowledge sufficientlj’^ so 
that we may adopt a point of view supported by facts 

Quimdm has been employed in the attempt to influence 
a vanety of arhythmias In this clinic discussion will be limited 
to Its use m fibrillation of the auricles The 2 cases to be presented 
illustrate the successful result in (1) Auricular fibrillation of 
se\eral j^ears’ duration; (2) paroxjsmal auricular fibrillation 

Case 1.*— M C age thirty-three, single, male, was adnutted 
to the Hospital of the Rockefeller Institute on December 1, 1921, 
complaimng of heart trouble He did not recall e^er ha\'ing 

• This case is reported through the courtes> of the Hospital of the 
Rockefeller Institute. 

617 
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been ill before the onset of the present illness He worked as a 
shipping clerk and took practically no exerase He smoked 
twenty agarettes a day with an occasional agar or pipe 
The present illness began about three and a half years 
before admission, with severe cough, which was diagnosed by 
his physician as due to heart trouble He stopped work for six 
months, but was not confined to bed. From March 9, 1918 to 
March 22, 1918 he was a patient m another hospital in the aty 
In response to an inquiry, the following note was received from 
the oflSce of the record derk of that institution “The pulse 
showed perpetual irregulanty, the pulse defiat was 40 ” Four 
times durmg the past three years he was obhged to quit work, 
usually because of cough, shortness of breath, and occasional 
hemoptysis He usually returned to work withm two months 
He stopped smokmg since die onset of the present illness He 
was examined for the army in the last 1918 draft and was re- 
jected because of his heart He stopped work two months before 
commg to the hospital because of shortness of breath and cough 
There was no pain or edema He took digitalis m the form of 
digalen irregularly, but had taken none for the two weeks prior 
to admission 

Physical exammation showed a large, well-nounshed young 
man There was slight dyspnea and cyanosis The heart was 
distinctly enlarged, particularly to the left, dulness extending 
11 5 cm to the left m the fifth space and 4 5 cm to the nght 
in the fourth space The cardiac rhythm was entirely irregu- 
lar, the rate rapid (See Fig 101 ) There were no murmurs 
There was a large pulse deficit The blood-pressure was 108/86 

No medication was given durmg the first four days On 
December Sth he was very imcomfortable and received 1 gm 
of Hi gitnlig in the form of digitan by mouth On December 6th 
he received another gram Durmg the next three days there 
was a gradual fall in heart rate with reduction m pulse defidt 
There was also a sharp diuresis with a loss of 5 5 kilograms m 
weight On December 9th he received another 0 6 gm of 
digitalis Durmg the next two weeks all signs of cardiac failure 
disappeared 
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On December 22d the patient rec^ved quinidin, 0 4 gm , at 
11 A. IL and at 1 and 3 p. M During the night the normal 
rhythm was restored The patient was unaware of the altered 
mechanism On January 25, 1922 (one month later) the patient 
was discharged from the hospital There was some reduction 
in heart size The sounds were of better quality, no murmurs 
were heard The blood-pressure was 148/70 The patient was 
examined at frequent mter^'als durmg the next three and a 
half years He returned to work and during that period passed 
two examinations for life insurance He never received any more 
quimdm 

On June 14, 1925 the patient returned for hiS usual follow-up 
examination He did not complam of any^ cardiac discomfort. 
It was found, however, that auricular fibrillation had recurred 
with ventricular rate of 150 and a large pulse defidt. Durmg 
the next ten da} s he received 2 4 gm of digi talis in the form 
of digitan On June 24th he was readmitted to the Ho^ital 
of the Rockefeller Institute by Dr H J Stewart and on June 
27th received quinidin, 1.2 gm On June 28th he recdved 1 6 
gm and on Jime 29th 2 gm df quimdm, the doses being 0 4 
gm , given at intenals of two hours At 6 P M on the morning 
of June 30th reversion to normal rh}'thm was observed, the 
heart rate at that tune being 64 For the past two months 
the patient ha-s been taking qumidm, 0 2 gm , morning and 
evenmg, and thus far there has been no recurrence of the fibril- 
lation 

Summary. — A man of tlurt}’-three, with moderate cardiac en- 
largement, but no \alvular disease, whose heart had probably 
been fibnllatmg for at least three years, was admitted to the ho^i- 
tal with heart failure. After thorough digitalization 1 2 gm of 
qumidm promptl}’" caused rei ersion to rinus rhythm The normal 
mechanism persisted for three and a half } ears without further ad- 
ministration of the drug, during which time the patient was able 
to resume his work and passed two examinations for life insur- 
ance At the eiqiiration of this period rei ersion to fibrillation 
was discoiered m the course of a rourine follow-up exammation 
Again after the preliminary use of digitalis, 4 8 gm of quimdm 
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given during a three-day penod served to restore the normal 
rhythm without untoward symptoms The patient has con- 
tinued to take qmnidm 0 2 gm twice daily 

COMMENT 

The Choice of Cases Suitable for Quuudm Therapy— Not 
every patient with persistent auricular fibrillation should receive 
quinidin, for two reasons First, not every case will revert to 
normal mechanism, nor, if restoration is made, will this mech- 
anism necessanly be maintained, second, by selection of cases, 
the danger of acadent, chiefly embolism and sudden collapse, 
may be minimized ^ Ihe chief cnterion of the likelihood of a 
successful issue is the existence of a competent myocardium 
Guides in selection are as follows 

StJiTABiE Cases 

1 Fibrillation of recent onset 

2 Little cardiac enlargement 

3 No valvular disease 

4 . Fibrillation associated with an acute mfection, such as 
influenza or pyehtis 

S Fibrillation associated with hyperth 3 n:oidism, provided 
there is only moderate myocardial damage 

In my own expenence, which comddes with that of the 
Members of the Cardiac Club of London, as reported by Hay,* 
cases fulfilling the first three ^eofications have fared best 

Unsuitable Cases 

1 Badly damaged hearts, especially those with marked hy- 
pertrophy and long-standmg valvular disease 

2 Hearts which, after rest and proper digitalis therapy, 
evince but httle evidence of restoration of reserve 

3. History of embolism 

4. Acute or subacute bacterial endocarditis 

5 Patients with an idiosyncrasy for cmchona denvatives 
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6 Occasional!}', patients gi\mg a histoty of cardiac pain 
which has ceased after the onset of fibrillation 

If, then, these cntena axe followed, it becomes dear that 
the number of patients smtable for the restoration e^eri- 
ment is distinctly limited That is precisely the pomt which 
should be emphasized UTien m doubt, it is usually wiser to 
counsel against the use of quinidm and to emplo}* the more 
conser\ati\e method of digitalis medication By obsemng this 
precept, the disappointment of failure is obviated and the pos- 
sible hazards are slight. 

Techmc of Qiumdm Admimstration — ^Proper preparation 
before begmnmg quimdm is important It is advisable to carry 
on the treatment with the patient m bed, under the supervision 
of a nurse, preferably m a hospital where electrocardiograms may 
be made if necessary Heart failure, if present, must first be 
managed by rest, diet, regulation of fluid intake and the eidiibi- 
tion of digitalis The ventncular rate should be maintained 
between 60 and 70 beats per minute, with the patient m bed 
It IS desirable to attam a maximal degree of circulator}’’ effi- 
aeniy 

The mdnudual doses of qumidm sulphate, in capsule form, 
are giien at mtervals of two hours as follows 

First Day — ^Two doses of 0 2 gm These are gi\ en to test 
for the presence of idios}Ticrasy to cmchona If this be found 
to exist, treatment must be abandoned at once I have seen 
normal rh}'thm ensue as a result of this small prelimmaiy dosage. 
Second Day — Three doses of 0 4 gm 
Third Day — Four doses of 0 4 gm 
Fourth and Succeeding Days — ^Five doses of 0 4 gm 
The treatment may be contmued for a week. It is safer not 
to give more than 2 gm m twenty-four hours The onset of 
frequent extras} stoles or of persistently high \entncular rlate 
affords an mdication for cessation of therapy If one course is 
tinsuccessful, a second ma} achie\ e the desired result. Usually, 
howeier, a successful issue is attamed in four to six da}’s If 
It IS necessar} to prolong treatment beyond this penod, normal 
rh}lhm, e\en though restored, is often not maintained The 
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onset of persistent auncular flutter following quinidm is not of 
favorable import Further dosage rarely converts the flutter 
to normal rhythm under these circumstances It is best to stop 
the quinidm and admmister digitalis, followmg which a reversion 
to fibnllation almost mvariably ensues 

After the restoration of no rmal rhythm it is probably de- 
sirable to contmue with the use of small , daily doses of quinidm 
for several weeks The administration of 0 2 gm mommg and 
evening usually suffices As is evident from the account of 
Case n, to be presented shortly, this amount may be taken 
over long penods of tune without danger 

The Effects of Restoration of Smus Rhylhm — The majonty 
of patients with auricular fibrillation are aware of the irregulanty 
because of palpitation Li order to maintain a relatively slow 
ventricular rate, constant digitalis medication is necessary 
The response of the heart to effort is limited because tachycardia 
is readily induced The question has been raised as to whether 
abolition of fibnllation is worth while My own answer to the 
question is an unqualified aflinnative, provided the limitations 
of treatment are observed and cases are carefully selected 

The permanency of normal rhythm after quinidm is variable 
Selected cases have not yet been followed long enough to venture 
a final estimate Certainly the result in the case just presented 
justified the procedure Such a patient is better because lus 
symptoms have been relieved, he is freed from the necessity of 
continuous digitalis medication, the response of the heart to 
effort is more effective, and he knows that his heart is beatmg 
regularly, like that of a normal person Stewart’ has demon- 
strated, in a senes of similar cases, a significant mcrease m vital 
capacity after resumption of normal rhythm, and has concluded, 
as a result of a study of the blood gases, that there is improve- 
ment in the penpheral sjrstenuc blood flow Vital ca.pa.city 
determinations and measurements of heart size m our own case 
are shown on the accompanymg chart 

Case n — ^Miss W , age thirty-five, was first seen on June 
22, 1923 She complained of paroxysms of irregular heart 
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action One brother had rheumatic fever, -vnth mild cardiac 
ln^ol\ement She had enjoyed good general health, with the 
exception of scarlet fever in childhood and diy pleurisy at 
fourteen At fourteen, also, she had slight swellmg of some 
of her finger-jomts, lasting about ten days At nmeteen she 
had acute appendicitis with appendectomy For the past ten 
jears, she had ha3-fe\er, and was given mjections of ragweed 
pollen, with some relief 

The present illness began in November, 1922 (eight months 
previousljOi when she was awakened at night b3' poundmg and 
fluttenng of her heart She e^enenced no discomfort other 
than the palpitation and went about her usual actinties At 
the end of three da3 s the attack passed off The parox3'sm fol- 
low ed a neri'ous strain Two weeks later (earl3' m December, 
1922) she had a similar attack, lastmg this tune for four da3's 
In mid-December, 1922 (two weeks later) she had a third attack 
coming on after dinner, durmg which she had been quite upset 
and lost her temper On January 4, 1923 the fourth attack 
occurred, appeanng after breakfast and apparentl3' unpro\ oked 
This parox3Sm lasted thirt3-six hours There was no edema, 
d3spnea, precordial pam, or famtmg 

Examination b3’ her ph3siaan at this time was essential^ 
the same as when seen later b3' me A basal metabolism deter- 
mmation 3'ielded a lalue of +15 per cent The tonsils were 
infected, and on Januar3’ 15th tonsillectom3' was performed 
Without postoperatl^ e upset 

Fifteen da3*s after discharge from the hospital, after walkmg 
uphill m the snow- after breakfast, another short parox3sm of 
fibrillation occurred During the next three months three more 
attacks were obseried, lastmg from eight hours to two da3's 
No medication was gi\en, the irregulant3' disappeanng spon- 
taneousl3' Durmg this time she was leadmg a normal life with 
the exercise of moderation in her acuities 

Exammation on June 22d showed a rather past3' 3oung 
woman, shghtl3' oxerw eight The cardiac dulness was a httle 
enlarged to the left, the rh3'thm was regular, the rate 100 
The soimds wrere of good quahtx There was a xer3' famt S3’s- 

VOl. g — ^40 
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tolic murmur at the apes and a sj^tohc blow at the pulmonic 
area. Fuhnomc and aortic second sounds were about equal m 
intensity and neither was exaggerated The orthodiagram con- 
firmed slight cardiac enlargement to the left The shape of the 
heart was essentially normal The electrocardiogram showed 
smus rh 3 dhm with a moderate degree of left ventricular pre- 
ponderance The P-R (conduction) time was 0 IS seconds 
There were no significant form changes m the curves 

It was not possible to say deGmtely whether organic mitral 
msuffiaency was present Of real import was the findmg of 
a thoroughly competent heart muscle The patient was ad- 
vised to take quinidm sulphate 0 2 gm after breakfast and agam 
after the evenmg meal each day She was mstructed to rest 
after lunch and before supper for one hour A senes of bed 
exercises were outhned She was told gradually to resume normal 
activity, avoidmg, for the time bemg, runmng up and down stairs 
and uphill In case of an attack of fibrillation she was told to go 
to bed and to take 0 2 gm of quinidm every two hours for 4 
doses 

During the summer she progressed splendidly, takmg walks 
of 2 or 3 miles and partiapating m the usual social activities 
She took breakfast m bed and rested for an hour after lunch 
On September 16th she took a railroad journey of several hours’ 
duration and returned to a place which, m the past, had been dis- 
tinctly distasteful to her She was apparently not fatigued by 
the tap At 6 A II on September 17th (the foUowmg mormng) 
she awoke with the consaousness that her heart was rapid and 
irregular At 7 A M she took 0 2 gm of qumidm and at 9 A ii , 
accordmg to mstruction over the telephone, 0 4 gm She was 
seen at 12 45 P M , at which time the cardiac rhj'thm was totally 
irregular, the rate bemg 138 with 130 beats felt at the wnst 
The blood-pressure was 124/68 At 1 IS she was given 0 4 gm 
of quimdm At 140 she was aware that regular rhytiun 
liad been resumed The rate was 112 She took no more 
quimdm on this day, a total of 1 gm havmg been admm- 
istered 

Smce that day, that is, for a period of just two years, the 
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patient has taken 0 2 gm of quinidin morning and evening with- 
out interruption Her activities were graduallj' increased, so that 
at the present time she plaj’s goK, rides horseback, dances, swims, 
and m short — leads a perfectly normal life The phj’sical signs 
and graphic records of the heart are essentially imchanged. 
The rate is generally about 80. On several occasions during the 
past } ear, the patient has been urged to omit the qumidm in 
order to ascertain whether normal rhj'thm would persist with- 
out the daily use of the drug She has chosen, however, to con- 
tinue with Its use rather than to risk the possibih^’’ of a recur- 
rence of fibnllabon 

Summaiy — A j-oung woman of thirtj'-five with a very shghtly 
enlarged heart and a short systohc murmur at the apex, had eight 
paro^ sms of auncular fibrillation dunng a period of ei^t months, 
the majonty of them associated with nervous or emotional up- 
set She was mstnicted to take qumidm sulphate 0 2 gm , 
morning and evening Three months after beginning the quin- 
idm a nmth paroxysm occurred, which was terminated in ei^t 
hours b}' the administration of a total of 1 gm of quinidin 
During the next two years, the patient has contmued the daily 
use of quinidm without discomfort and with entire freedom from 
paroxj'sms She has been able to lead a life of normal activity 
and, by her own preference, still continues with the use of the 
drug 

COMMENT 

The prophylactic use of quinidm in patients subject to par- 
oxysms of fibrillation has been brilliant There is no danger 
or discomfort associated with the long-continued administration 
of 0 2 gm twice or thnce daily Usually, the 2 doses, one mom- 
mg and exening, bax-’e sufficed Many^ mdividuals suffering 
from this form of arhy thmia have but shght or neghgible cardiac 
disabihty between attacks Freedom from the fear of cardiac 
irregularity’ makes possible the resumption of life at a normal 
lex el How many* of these persons will, in qiite of quinidm, 
exentually become permanent fibrillators it is not now possible 
to say 
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THE USE OF QDINIDIir IN OTHER TYPES OF CARDIAC IRREGO- 

LARITT 

Quinidin has been emploj'ed as a proph3>’lactic m the attempt 
to prevent or reduce the inadence of attacks of paros^'smal 
tachycardia, both of auricular and ventncular origin The re- 
sults have been variable, depending m a measure on the assoaatcd 
cardiac condition Further observations are desirable and may 
be safely undertaken 

Similarly, premature beats, when annoying to the patient, 
may sometimes be abolished by small doses of qumidin Quinm 
will often accomplish the same end Experience with qumidm 
therapy of these forms of irregulanty is still meager 

SUMMARY 

Quinidm is a useful cardiac remedy m the treatment of 
auricular fibrillation In persistent cases uhen the irregulanty 
has been present for some tune, proper selection of patients 
smtable for therapy will msure a high percentage of successes 
and will guard agamst the possibility of untoivard acadent 
The results of the prophylactic use of tius drug m paroxysmal 
fibrillation have been extremely gratifymg 

As a prophjdactic m cases of paroty^mal tacliycardia 
qumidm has at times been employed with benefit Occasion- 
fdly, extrasystoles may be abolished by its use in small doses 
Its effects m these latter forms of arhj'thmia require further 
study 
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BULIMIA 

Disturbances of Appetite or Hunger as a Manifestation of 
Gastnc Neurosis — ^Disturbances of the sensation of appetite 
or of hunger, when they occur to a degree which may be consid- 
ered pathologic, are properly classified among the psychoneuroses 
Such disturbances may vary from complete loss of appetite and 
a distaste for food, on the one hand; to abnormal stimula- 
tion of appetite and hunger at the other eirtreme as one sees 
in bulunia and polyphagia, or the appetite for abnormal articles 
not m the category of food substances, known as pica 

Such pathologic variations occur in p^choneurotic indi- 
viduals The psychic superstructure which characterizes psy- 
dioneuroses and differentiates them from the actual neuroses 
is never lacking Bulimia, akona, pica, geophagia are not 
diseases, but merely represent particular symptoms of a qiedal 
^•pe of psychic neurosis characterized by appetite and himger 
abnormalities The will and act of compulsive eating may often 
be a conversion phenomenon m hj'stena, as a compulsion hys- 
teria, the complete loss of appetite, as seen in anorexia nervosa, 
may be an anxiety hj'stena or an anxiety neurosis 

Hunger and Appetite. — To review a few of the facts known 
on the subject of hunger and appetite 

Carlson defines himger and appetite as “the complex of sen- 
sations that in man and the higher animals urges and compds 
to ingestion of food ” As esperienced by persons, the hunger 
urge IS a more or less uncomfortable feeling of tension or pressure 
and pain referred to the region of the stomach In normal indi- 
viduals the hunger must become exceptionally strong to be 
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markedly painful Ordinarily the feeling is one of somewhat 
uncomfortable tension accompamed by a sensation of “empti- 
ness” m the epigastric region The hunger feehng is periodic or 
intermittent, it is not a contmuous sensation eien when the 
desire for food is not satisfied The epigastric element m hunger 
is an indispensable one, but frequently there are present acces- 
sory phenomena, such as general lassitude and weakness, head- 
ache, nausea, nervous irntabihtj'^, and even famtmg 

A certain degree of nen'ous imtabilit)’' is a necessary effect 
of himger of even moderate mtensity (Carlson) Normal 
persons rarely are conscious of these accessory phenomena of 
hunger, recognizing only the existence of the qpigastnc “empti- 
ness ” Individuals of a neurotic or psychoneurotic personality 
may e^erience the feelings of weakness, restlessness, and 
headache to so great a degree as to crowd out of consciousness 
the epigastric sensation of hunger Thus, there are people who 
experience headaches, the latter disappearing upon partaking 
of food These are “hunger headaches,” and yet the patient is 
often absolutely unconsaous of any hunger sensation 

The hunger sensation, as shown by Boldireff, Hurst, Cannon, 
and Washburn, and also by Carlson, is due to waves of peristaltic 
activity which course over the fasting stomach from three to 
five tunes a minute These waves and tonus states are visible 
and can be registered on a k^unographic drum Thej' give nse 
to afferent stimuli which are earned to parts of the bram and 
are connoted and expenenced as a mildly pamful sensation w'hich 
IS interpreted as hunger Hunger waves usually take place 
in the fastmg and empty stomach, but may also, m hyperimtable 
persons, occur before the luscus is quite emptied of its meal 
residue 

There has been much discussion among ph5fsiologists as to 
the differences between appetite and hunger Appetite usually 
accompanies himger, though a person w'ho is not hungry may 
still evmce appetite for a dessert or for a ^ecial dehcacy Hunger 
is the physical urge for food, regardless of kmd, it is the cry for 
nourishment Appetite cannot be separated from our memory 
of past experiences with food, its taste smell, and appearance 
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The “urge” in appetite may be only a ^ecial case of the general 
desire for pleasure There can be no appetite for an article 
which has never been tasted 

Abnormally tense hunger sensations have been termed 
“bulimia ” It is known also as “heisshunger,” and as canine 
or “wolf’s hunger,” “le faim canine” Bulimia is described 
m anaent Gredt medical literature b}' Hippocrates, and is 
mentioned in the Talmud 200 years B C as a serious affection 

Case Report. — ^The following is an interestmg illustration 
of a case 

The patient is a woman thirty years of age, married, and 
has 3 duldren She has had no miscarriages The tonsils 
and adenoids were removed some years ago There are no 
physical ailments to be recorded in the past history Her 
menstmal periods have been regular and of short duration 

Smce she was a child, or to be more emct, beginning with 
the first menstrual periods, she has felt a contmuous desire for 
food This excessive craidng for food has reappeared in her 
life at tunes of mental or psychic stram, and has disappeared 
sometimes for jears, when peace of mmd and mental content- 
ment characterize that phase of her life The illness is consti- 
tuted bj' exalted appetite She begms to eat at 7 00 a m , 
and takes coffee, milk, or hquids She cannot wait for sohd 
food She eats every hour until midday She then has chicken 
soup, 1 egetable, dessert, tea, and plenty of bread and butter, 
though the amount she eats at each meal is usually not greater 
than that of a normal person with health}' appetite About 
2 00 p n die agam eats, and at 4 00 and 5 00 p m she has 
another small meal At 6 00 p ir she has poached eggs and coffee, 
and she eats at 9 00 and 11 00 p jr , and at 2 00 and 5 00 A ^ 

She dnnks milk throughout the mght In fact, she goes 
to bed With 1 to 4 quarts of milk alongside the bed, and awakes 
at regular mten'als to drmk (nocturnal bulimia) She “never 
feels fully satisfied ’ Often she does not want the food, but 
eats to satisfy the craiung and empty feehng of the epigastnum 
To use her own words, “She feels as if her stomach were falling 
out of her ” She sleeps m her corset to hold her “stomach’' 
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Dunng the day she is weak, trembles continuously, 
and the desu-e for food overcomes her She trembles so violently 
that her knees give way under her and she is obsessed with the 
one idea to obtain food however possible Usually a small 
amount of food satisfies her. But when the desire comes over 
her, it must be satisfied immediately, then and there It brooks 
no delay She has been known to take a pot of hot soup off the 
stove, and to dnnk two, three, and even four soup plates full 
of It m rapid succession, so hot that her entire mouth and throat 
would be badly burned On awakening in the morning she is 
tom between the double desire of immediately obtammg food 
and gomg to the toilet, and is often m an embarrassmg dilemma 
as to which to do first 

She cnes easily, is depressed over her condition, which she 
cannot control, but is in most other ways perfectly logical in her 
reasoning and well balanced m her views She has gamed within 
the last SIX months over 50 pounds, weighmg now nearly 200 
pounds, and requinng a new outfit of clothes almost every one 
or two weeks It is impossible to send her away from home, for 
no hotel or boarding house would tolerate her 

Physical examtmhon shows an overexated woman She 
IS all a-tremble lest you would take so long at an exammation 
that she will miss her next mealtime Jh fact, she munches 
crackers at frequent intervals diumg the examination The 
pupils are equal and normal They react promptly Heart and 
lungs are negative Pulse is slightly fast, but regular Blood- 
pressure IS 135 mm systobc and 90 mm diastolic Abdommal 
exammation is completely negative Peripheral reflexes are all 
markedly exaggerated 

Test-meal — ^It was with great difficulty that we could obtain 
a test-meal, smce w^e were never able to control her sufficiently 
to give her a routme Ewald or a fractional test An extraction 
one hour after 4 glasses of Tmlk showed no free and 46 total 
hydrochloric acid Such an aadity is practically normal 

Radiographic exammation showed a stomach which is situ- 
ated vertically, the lower pole with the patient m the erect 
position reaches 3 mches below the crest of the ilium The tone 
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•vras good; peristalsis normal, the duodenal bulb normal in size, 
regular in contour, not tender, and not fixed With the inges- 
tion of the banum mixture, the food at once began to pass 
through the pylorus of the stomadi and "was rapidly emptied 
Obseriration made one and one-half hours later (the usual six- 
hour period could not be observed) diowed about one-quarter 
of the food remainin g in the stomach, the rest being in the 
small intestine The head of the barium-zoolak column had 
already readied the proximal third of the transverse portion of 
the colon The patient "would tolerate no further observation 
This case is truly one of a psychoneurosis, the exact nature 
of "which could not be determined There seems to be a definite 
compulsion element in it, whether in the nature of a compul- 
sion hj'steria is difficult to say It bears many of the ear-marks 
of a hystena It began in youth, was imtiated by the unexpected 
onset of the first menstruation, education of which had un- 
fortunatel}' been neglected by her parents The experience 
recurred with every psychic strain, and "was present before and 
after her marriage She has been m the hands of many neurolo- 
gists, ps>chologists, and psycho-anal^-sists There is no sexual 
irregularly to be found m her life She is in everj' respect sex- 
ually normal 

Trcalmcnt — The treatment of the case has been charac- 
terized by universal failure of everj'" attempt to correct the con- 
dition Psychotherapy, hypnotism, and su^estion have been 
tried The patient "was put to bed upon a Weir hlitchell type 
of rest cure Visitors were barred, nurses were placed m at- 
tendance, and sedatives such as broimds and luminal were freely 
administered The patient "was constantly adjured to control 
her appetite, and food "was supplied frequently, but m small 
quantities Large doses of barbital-sodium were supplied to 
assure a good night’s sleep "without mterruption Tmcture of 
belladonna and tmcture of xantho"r}'lum m doses of from IS 
to 30 mmims of each, three or four tunes a day regularly, "with 
the idea that these drugs, bemg useful m the To"wnes-lAmbert 
sjstcm of treatmg narcotic and alcoholic addicts, might also be 
useful m this condition to suppress the abnormal appetite 
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During this course of treatment improvement was obser^'ed, 
a gam of weight was less rapid, the desire for food somewhat 
moderated, but confidence was not restored Upon sendmg the 
patient to the country for a change of climate and atmoqihere, 
the symptoms recurred m their ongmal intensity Large doses 
of pituitary extract by mouth and infundin by hypodermic 
injection failed to produce any change m the physical or mental 
condition Attempts to give all sohd food and to restrict flmds, 
hopmg thereby to delay gastric emptymg, were agam without 
avail ' 

As far as I know, this patient, who has long smce passed 
out of my control, is still suffenng from her symptoms to an 
imabated degree, and, having finanaal means at her disposal, 
is still attemptmg to consult all the men of renown m the hope 
of findin g one who holds the Aladdm’s lamp 

The Nature of Buluma — ^The sensation of hunger is exag- 
gerated often to an enormous mtensity, the desire for food is 
impenous and must be satisfied often to the disregard of ethical 
prinaples m even highly ethical mdiwduals Buhmia is char- 
acterized by the fact that hunger comes on riiortly after eatmg, 
if it is not appeased by food there follow headache, weakness, 
nervousness, and prostration, just as m normal hunger in most 
persons, only to a much greater degree Very small quantities 
of food may appease this hunger temporarily Bulimia is not 
the consumption of excessive quantities of food at one time 
(gluttony), but consists of the constantly recurring and im- 
penous desire of food at short intervals The demand may 
occur throughout the day at one- to two-hour mtervals with 
intermissions, and may even extend throughout the mght 
They are often afraid to leave the house for fear that the desne 
for food will overtake them at an mconvenient qiot, or they go 
walking burdened with a lunch basket IVhen attending theater, 
they will sit m the last row so that when the buliimc demand 
comes, they may hastilj’’ make their exit 

Appetite plays no role m bulimia, the hunger sensation is 
easily satisfied by anything m the nature of food If no food 
is attainable at that moment, they may chew paper or leaves 
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in an attempt to appease the inordinate demand Bu limia 
may occur even in the presence of anorexia The patient may 
dedare that she has no appetite, and is even mentally disgusted 
and nauseous at the sight of food, and yet must satisfy the in- 
sistent demand of hunger and the cramp-like epigastric sensa- 
tion of “emptiness ” It may thus occur periodically and may 
alternate 'with attacks of anorexia 

Bulimia occurs more often in women than m men All the 
cases I haie observed occurred in middle-aged women who 
were dearly and apparently psychoneurobc A case of so-called 
congenital bulimia, more properly dassed as akoria, is descnbed 
m a girl, ■who from her earliest years had a voradous appetite 
She could do no work, ■was repeatedly' arrested for steahng food 
Dunng one of her paroxysms of “grand faun” she ate 32 pounds 

01 food Death e^ entually resulted from eatmg poisonous herbs 
At autopsy the stomach was seen to be small and contracted 
The condyles of the maxilla were said to have been worn away 
by the fnction of mastication This was undoubtedly a case of 
buhmia combmed -with akoria or pica The accessory phenomena 
of hunger is also exaggerated m these persons When the desire 
is upon them, the face appears pale and white, cold per^ira- 
tion upon the forehead, the ej'es ■wild lookmg, furtivdy seekmg 
food, and the legs trembhng In order to take a dinical history 
it IS necessary to feed them at mtervals dunng the conversation 
In 1 case x-ray exammation ■was almost impossible, smce im- 
mediately upon nsmg there was an imperious demand for food 
which had to be satisfied At times in an attempt to satisfy 
hunger die would drink soup or milk m large quantities (1 to 

2 hteis) to the pomt of nausea, vomitmg would ensue, but would 
immediately be followed by a continuance of the meal 

Constipation is the rule m bulimia, alternating, however, 
with attacks of persistent and sei ere diarrhea due to a gastro- 
ententis from mjudiaous and excessive eating 

WTiile bulimia is essentially a symptom of a psy choneurosis 
or a hysteria (phobia, obsession), there is probably a gastric 
mechanism underlying or assoaated ■with it, one characterized 
by the hastened emptying of the digestmg meal and the early 
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postprandial reinddence of exaggerated Lunger contractions 
It has been pointed out that in bulimia the stomach evacuation 
IS too rapid (Ewald, Perthes, Sick, Leo, Boas) Trousseau re- 
garded the condition as one of incontinence of the pylorus 
Rosenthal quotes Bidder and Schmidt as saying that following 
the cuttmg of the vagi in dogs greatly increased hunger was 
noted He considered the condition to be due to a hyper- 
exdtabihty of the vagus nerves or of the vagal centers in the mid- 
bram If this explanation were correct, bulimia might be con- 
sidered as an autonomic imbalance phenomenon, m which be- 
cause of the hastened and eraggerated emptymg of the stomach 
an exalted hunger feeling was repeatedly aroused, the accessory 
phenomena characteristic of hunger, such as nervousness, head- 
ache, msomma, and tremblmg, might then be considered only 
as a secondary neurotic manifestation of a disordered gastnc 
emptying mechanism 

This is, however, probably invertmg the real sequence of 
events Our own studies have convinced us that in bulimia 
there is hastened gastric expulsion, food emptymg so rapidly 
that it IS practically hnpossible to obtam a test meal or to 
take radiographic plates The gastnc mechanism was other- 
wise quite normal It is of interest to note that m spite of 
the large and frequent quantities of food ingested m bulimia, 
radiographic studies do not show any dilatation of the capaaty 
of this viscus In a case of congemtal bulimia with akona or 
pica described by Descuret, autopsy showed a small contracted 
stomach This hastened emptymg is, however, not mfrequently 
seen m other conditions, it may be seen in some normal, though 
exatable, individuals, it is often seen in duodenal ulcer, m fimc- 
tional gastnc disturbances, in carcmoma of the antrum with 
patulous pylorus, and in carcmoma of the fundus with reflex 
inhibition of the pyloric sphmcter Yet these cases do not 
evidence the psychoneurotic general manifestations of bulimic 
patients • 

Because of the symptomatic similanty between bulimia 
and diabetes insipidus (polydipsia), it has been suggested that 
bulimia results from a disease or a fimctional disturbance of the 
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pituitar> gland, or of the appropriate centers on the inferior 
surface of the forebrain or cerebrum No structural changes 
were 6bser\ed roentgenographically in 1 case which we studied, 
nor did pituitary extract by mouth or by subcutaneous injection 
(mfimdm) exert any influence upon the sjTnptoms 

Bulimia may, however, occur as a symptom of lues, of brain 
tumor and of the psj cboses, and some of the insanities 

Polyphagia. — ^It is essential to differentiate bulimia from 
polj-phagia The latter is a term used by many authors with 
various meanings and mteipretations It probably refers 
to the act of exaggerated and frequent partaking of food whidi 
occurs as a secondary manifestation of many of the debihtatmg 
diseases Thus it may occur in pulmonaiy phthisis, carcmo- 
matosis, in jejunal, gastric, intestmal, or biliai}' fistulas due to 
excessne loss of food from the ahmentaiy’ tract before absorp- 
tion has become possible, in rupture of the thoracic duct (hlor- 
gagm and I^Iorton), and is said to occur m congenital shortening 
of the ahmentaiy tract (?) It is said to occur after the opera- 
tion of subtotal or total gastrectomy, though this has not been 
my personal expenence It occurs sjTnptomatically in preg- 
nane}', and is frequently seen in diabetes melhtus, Addison’s 
disease, and in exophthalrmc goiter (Basedow’s disease) with 
rapid emaaation, and m conditions m which the basal metab- 
olism IS markedly increased 

Akona. — ^By this term is meant an absence of the sensation 
of satiety after eating It is a sj'mptom of neurasthenia and of 
the ps} choneurc^es, as well as of brain tumor, cerebroqimal 
lues, and the ps} choses and msamties Pe} er d^enbed 2 cases 
of akoria in outspoken cases of senial neurosis There is an 
absence of the regulator} feeling of satisfaction after eating, 
which while it ^•a^es withm wide limits in different mdmduals, 
is normally alwa} s reached In chmeal practice I ha^ e never 
seen a case of akona Ps} chopathologists with large institutional ' 
expenence have probably had some a^enence with this condi- 
tion 

Parorexia. — ^This appellation is used to designate rarious 
types of abnormal, pen'erted, or deprai ed apperite. These con- 
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ditions refer exclusively to appetite rather than to hunger, 
at least it has not been shown that hunger is at all involved 
(Carlson) The abnormal appetite for highly special foods and 
acrid dehcatessens is termed “malacia”, it is often seen in preg- 
nancy and in adolescence of girls Shadle mentions the case 
of a girl who ate 4 pounds of sugar daily to the exclusion of all 
other food 

Pica IS the depraved appetite for articles that are not food, 
such as clay, chalk, and earth There are several accounts of 
earth-eatmg (geophagia) m some of the negro races of the West 
Indies and Antilles In a case of msamty reported by Davis and 
Stone fatal temunation was caused by eatmg of household articles 
At autopsy the cecum contained fragments of cloth, handker- 
chiefs, almost a whole shut, and death had resulted from the per- 
foration of the cecum by a large fragment of mgested wood In- 
stances are also recorded of the depraved appetite and the eating 
of slugs, beetles, cockroaches, etc (Fulton), and of large quan- 
tities of candles and of raw beef (Johnston), as well as of domestic 
animals and of human excreta The eatmg of such disgusting^ 
and offensive substances is known as allotnophagia and is prac- 
tically confined to insane persons or extreme degenerates 
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CONTRIBUTION BY DR A BENSON CANNON 


From the Department of Dermatoiogy and Syphilology, 
College of Physicians and Surgeons, Columbia University 
New York 


DIAGNOSIS AND TREATMENT OF THE COMMONER 
TYPES OF RINGWORM 

The vanous reactions in the skin and its appendages caused 
by vegetable fungi bdongmg to the ringworm group are vexy 
mteresting, and collects ely form a group of the most frequently 
seen dermatoses During the past three years about 12§ per 
cent, of the admissions to the Dermatologic Department of the 
Vanderbilt Chnic were afflicted with some form of this disorder 
The affection is especially prevalent in warm dimates, where it 
comprises probably 35 per cent of all dermatoses 

The dmical appearance of various lesions caused by tmea 
Y-aij* greatly accordmg to location and offendmg fungus 
Eczematized imgwoim of the soles, palms, groin, and arillae, 
pompholyx, disidrosis, tmea of the scalp, nails, beard, and bod^', 
and tmea versicolor are all due to a species of ringworm fungus, 
but the lesions are qmte dissimilar WTiere there are only two 
mam famihes of fungi, namely, the microspora and tricophi ta, 
there are many varieties of each 

Eczematized nngworm of the extremities is the mostpre\*aIent 
Ymietj' and probably the one most often unrecognized It is 
a disease mamly of the summer months, although it may occur 
at any season of the } ear It usually appears as a deep-seated, 
pmhead to small pea-sized grouped Yesicular eruption followed 
bj erj thema and scahng (Figs 102, 103) The eruption is often 
preceded or accompanied by a white, thickened, soft, soggy, and 
fissured condition between the toes The favorite location for 
the eruption is between the fourfli and fifth, and third and 
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Fig lOi — Oennatopbytosis or eczematized rmguorm Deep-seated 
vesicles over the backs and sides of the fingers, some of which have ruptured 
(From the collection of Doctors Fordyce and McKee ) 



Fig 103 — Dermatophytosis or eczematized ringivorm of the palm, show- 
ing numerous vesicles and bulls and a soft, baggy, undermined skin over the 
palmar surface of the middle and ring fingers (From the collection of 
Doctors Fordyce and McKee ) 
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fourth toes, beneath the arch, and along the sides of the heels 
We frequently see cases of eczematized ringwortn which have 
been diagnosed as eczema due to excesshe uric acid Many of 
these patients for years have been put on a diet and treated with 
soothing apphcations and warned against using soap and water 
Patients often mislead the doctor by telhng him that the erup- 
tion followed some digestii e disorder or an acute attack of pam 
I have under my care at present a woman with a marked my- 
cotic affection of the hands, feet, and axillae of eleven 3 ’ears’ dura- 
tion, the condition havmg been treated as an eczema due to a 
metabohc disturbance produced by renal calculi This patient 
IS certam that the eruption is caused or made worse by the pain 

So-called pompholyx and disidrosis, recurring bullous erup- 
tions of the soles and palms, appearing each ^ring or summer, are 
due to a species of the nngworm fungus Dermatitis repens, 
a arcumscnbed, soft, sogg}', under min ed condition of the skin 
of the hands and feet, is also a mycotic infection 

The eradication of these eczematized and buUcus affections 
of the extremities often requires considerable skill and ingenuity 
Usually there is no great difficulty m clearing up an attack, 
but there is alua^’s the probabihty of a recurrence, and often 
after obseriiug no sign of the disease for months, the patient 
will have a severe attack I know of instances where an out- 
break has occurred following the wearmg of shoes or gloves 
which had been discarded eight or ten months before In many 
cases we have no explanation as to how a recurrence takes place, 
and it has even been suggested that the spores he dormant m 
the skm for months or years, waiting for an opportimity to strike 
The disease is transmitted by direct contact, and is especially 
prevalent among mdividuals who frequent pubhc bathing places, 
gymnasiums etc 

One of the most important features in the treatment of 
ringworm is cleanlmess, daily scrubbmg with soap and water 
followed by the free use of antiseptic remedies and getmiades 
IS imperative The stodongs should be changed each day, and 
the shoes at frequent mtervals After thoroughly cleansing and 
doing the parts, paint with liquid iocamfen, or 3 per cent, 
voug — 4x 
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tincture of lodin, wipe off the excess of drug with a dry piece 
of cotton, and dust with a bland powder In case a more drastic 
remedy is necessary, apply the followmg 


]$ Chrysarobm 5ss-j 

Chloroform Sij 

Tincture benzoin compound q s ad 5j — M 

Wipe off the excess and apply powder as above Sometimes 
Whitfield’s ointment, 


Acid salicylic 
Acid benzoic 
Lanolin 


2 0 
4 0 

30 0— M 


is qmte efficaaous when rubbed on the parts mght and morning 
This remedy is especially mdicated where a peelmg effect is 
desired, as m dry, scalmg, and thickened areas The acute 
vesicular and bullous affections of the extremities are best treated 
by opening the vesicles and buUm, and applymg the following 


B Bichlorid 
Resorcin 
Acid salicjlic 
Alcohol, 75 per cent 


5>J 

5ij 

q s 5»J — M 


twice daily "VATiere secondary' infection of the bull® with crust- 
mg has occurred, open the bullm, cleanse with soap and water, 
and apply a wet dressmg of 1 1000 to 1 500 of potassium 
permang an ate Burow’s solution may be used fl:-Ray is also 
beneficial where there is not too much secondary mfection 

It was the frequent assoaation of eczematized ringworm 
of the hands and feet with known tinea of the mgumal regions 
(Fig 104), axillae beneath the breasts, and the umbilical fold 
of the abdomen that led Sabouraud, a French dermatologist, 
to undertake the investigation of the former (a study) which 
brought about the discovery of the same type of fungus m each 
instance 

The affection is especially apt to occur m stout or robust 
indmduals where there is heat, moisture, and friction of the 
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opposing surfaces It is often observed in hot weather after 
exercise, and usuall}'' manifests itself as diaiply defined, red, 
moist, and intense^ pruntic areas The opposing surface may 
become so chafed and raw as to give the appearance of having 
been scalded The condition is characteristicall}’’ seen between 


Fig lOi — Tinea cnins shovring a sbaipl> margmated, slightl> raised, 
red colored macerated scaU condition of the mguinal region, and inner and 
upper aspect of the thighs (From the collection of Doctors Fordj-ce and 
McKee ) 


the folds of the buttocks, and on the upper and inner a^ects of 
the thighs where it maj spread over the crotch and around the 
anus, giNTng nse to pruntus am This condition is often spoken 
of as “jock strap” itch or dhobie itch 

Scattered pinhead to much larger sized lesions maj' appear 
over the surroundmg skin of the thighs and abdomen, resembhng 
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scattered colonies on a culture plate On rare occasions the 
entire skin over the body and extremities may become affected, 
giving rise to very distressing s}nnptoms 

The treatment of these affected areas is much the same as 
that of eczematized ringworm elsewhere, that is, the free use 
of soap and water followed by the application of liquid locamfen 
or 3 per cent iodm, wipmg off the excess and dustmg on plain 
talcum powder As a role, only one to three apphcations are 
necessary at one- or two-day intervals Between applications 
the free use of powder is beneficial, or m severe cases a soothmg 
lotion such as the followmg is effective 

Resorcin oiss 

Zinc oxidl . 

Calanrnie) 

Glycerin | 55 q s ad Syj — M 

AquacalasJ ^ 

While the use of iodin or iocamfen may seem very drastic treat- 
ment to use on the irritated surfaces, the subsequent rehef 
justifies the temporary burning and pam Where very large 
surfaces are involved, wet dressmgs of potassium permanganate 
(1 • 1000) are often very effective 

Ringworm of the scalp (Fig 105), although occasionally seen 
m adults, is virtually a disease of childhood, disappeanng around 
the age of puberty Chmcally, four different types are recog- 
nizable, the most common of which is the large, circumscribed, 
round or oval-shaped, partially bald areas, varying in size 
from that of a dime to a silver dollar, or larger The skm over 
these patches is either famtly eiythematous or the color of the 
surroundmg scalp, and usually covered with fine, grayish-white 
adherent scales and studded with a few broken off and easily 
removable hairs This type is due to the small spore nngwoim 
fungus 

The second tyqie is caused by the large qiore fungus The 
patches have the same general characteristics except that they 
are much smaller, vaiyung m size from a small pea to a dune 
Often thqr go unobsen^ed m those mth long hair 
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Then there maj' be the numerous millet seed to pea-sized 
crusted and pustular lesions over the scalp due to tinea. This 
type is very hard to diagnose without cultural or microscopic 
demonstration of the fimgus 

The fourth type (Fig 106), or kerion ringworm, usually 
appears on the scalp or occasional!}’’ over the bearded region in 
men as pea to Fnglish walnut sized, bluish red colored, soft. 



Fig 103 — ^Multiple nngworm of scalp showing arcumscribed, sharply 
defined oval or round-shaped partiaU> bald, slightly scaly surface oi'er the 
scalp (From the collection of Doctors Fordixe and McKee.) 

boggj' swellmgs •with smuses discharging a thin, yellowish-red 
pus The appearance of the lesion is often obscured by the 
yelloinsh colored crusts 

Due to the intimate contacts of children in play, in schools 
and institutions, ringworm of the scalp qireacls very rapidly 
from one person to another, so that isolation of the affected 
child becomes a necessitj'. Because it is readily infectious, the 
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eaxly recognition and nddance of the disease furnishes a prob- 
lem of utmost importance to the practitioner as well as to the 
dermatologist 

The treatment of ringworm of the scalp has been revolu- 
tionized since the advent of the x-ia.y, for by its use the period 
of isolation has been reduced from months or even years to a 
short period of a few weeks 


, — - — ^ 



Fig 106 — Kenon nng^worm showing a single distmct, raised, soft red 
area and broken-off hairs on the surface over the back of the neck. (From 
the collection of Doctors Fordyce and McKee ) 

The technic of »-ray treatment for tmea of the scalp is quite 
simple and can be earned out by the skilled operator with 
a TnlnimiiTn nsk to the child The hair over the scalp is £rst 
chpped as short as possible, and the scalp washed with soap and 
water. A 3 per cent ammoniated mercury omtment is then 
apphed for three or four days m order to prevent a secondary 
iMection The scalp is divided mto four areas (usmg the Kien- 
boeck'Adamson method — ^Fig 107) by beginnmg in the imddle 
on a hne drawn from the antenor hair Ime m front to the pos- 
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terior line on the back of the neck From the center of this 
hne measure 5 mches to just above and shghtly anterior to each 
ear To each of the five points (one above each ear, one m 
front — 1| inches back of the hair hne — one in back, and one m 
the center of the head) give one umt of x~ia.y at nght angles, 
usmg McKee factors, and shieldmg only the non-hany portions 
Usually between the seventh and tenth days a faint redness 
appears on the scalp At the end of the second week, when the 
hair begms to fall out, apply 3 per cent tincure of iodm every 



daj’ imtil epilation is complete, this taking usuallj' from three 
to three and a half weeks The entire scalp then peels, leaAing 
a shmy surface If epilation is slow, put on an adhesive cap 
and pull it off, in this waj remo^^ng the remammg hair The 
hair begins to reappear in about two months, and m six months 
a full head of hair is present. 

WTiile the *-ray is a much quicker and surer method of 
curing tinea capitis, many cases are treated by p ulling out the 
hairs over the affected areas and for about J mch aroimd the 
margins, before appljmg iodm or an ointment con tainin g 25 
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per cent ammoniated mercury and 4 per cent aad salicylate 
Sometimes a 10 per cent sulphur omtment containing 5 per 
cent aad salicylate is used 

Super&aal rmgworm of the scalp may be converted into 
deep type (kenon) by applymg imtatmg remedies sucih as tmc- 
ture of canthandes, and then treatmg the patient ■with tinea 



Fig 108 — Tinea circinata showing a slightly scaly lesion with a clearing 
center and a vesicular margin of the lower right back (From the collection 
of Doctors Fordyce and McKee ) 

vaccme three times a week Li this way a cure can often be 
affected m two or three weeks The kenon type of nngwonn 
can be cured in the same way without usmg local treatment 
Tmea circinata (Fig 108) is not mfrequently secondary to 
tinea of the scalp and seldom offers any difficnilty either in 
diagnosmg or cunng Most often the patient makes the diag' 
nosis himself and often cures the infection ■without the aid of 
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a phj’sidan The lesions are characteristically o\-al, round, 
or ring draped Tvith clear centers, the margins bemg shghtly 
erythematous, vesicular, and crusted Either diluted tincture 
of iodm or sulphur ointment is sufficient to effect a cure 

Rmgworm of the nails (Fig 109) is frequently secondary 
to eczematized ringworm of the palms, soles, and bodj'. Usually 
only a few of the nails on each hand or foot are affected The 
infection most often takes place beneath the free border, the 
fungus first attacking the epidermis of the nail bed, causing a 



Fig 109 — Tinea of naSs showing a thickened, necrotic honey-combed, 
scaly condition of the muls with transverse stnations of the middle and rmg 
fingers of the left hand and thumb and first three fingers of the right hand 
(From the collection of Doctors Fordyce and McKee ) 

dirty gray, scaly thickening which raises the nail It gradually 
breads backward toward the nail matrix, finally growing up 
into the nail substance itself, giving rise to an opaque, friable, 
necrotic, scaly condition of the nail The skin around the 
base of the nail often becomes red and swollen, frequently result- 
ing in paronj chias 

In cases where the diagnosis of ringworm infection is doubt- 
ful, it is wise to collect some scrapmgs at the margins of the 
lesions, the walls of several ^ esicles, or a few broken-off hairs 
(in the case of tmea capitis), and place the material to be ex- 




650 


A BENSON CANNON 


amined on a glass slide to irluch is added a few drops of 25 per 
cent sodium or potassium hj'droxid Place a glass cover over 
the matenal Before examimng, allow a penod of about twenty 



mmutes to elapse, or heat the slide gently over a Bunsen burner 
m order to break up the scales Evamme tlie slide immediately 
with the low and high dry microscopic lens Cultures may also 



be taken, m fact, they are necessary where a differentiation of 
the fungus is desired 

Tmea of the nails is most effectively cured by removmg tlic 
affected nails (Figs 110, 111) If carefully done, the nails 
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Will regrow and be perfectly normal, and there is seldom a recur- 
rence of the tmea Block anesthesia of the finger is often em- 
ployed, or an mjection of 2 per cent novocam around and be- 
neath the nail Then when the skin has been separated from 
around the nail, the scalpel is introduced beneath the front of 



Fig 112 — Chromophj-tosis or tinea versicolor showing sharply defined 
light brown macular and very slightlj scaly band across the back and numer- 


ous small patches over the surroundmg skin (F rom the collection of Doctors 
Fordyce and McKee ) 


the nail, with the pomt directed upward, and the nail set ered 
from the nail bed or matrix A hooked curet is then placed 
over the base of the nail and the nail gentlj lifted from its bed 
The edges of the skin are trimmed and then painted thoroughly 
With 5 per cent iodmed cotton on the end of a toothpick. 
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The finger is dressed with berated vaselin The painting 
and dressing is repeated daily for five days, after which one- 
half unit doses of s-r&y are given at two-wedc intervals until 
three treatments have been given The soreness usually dis< 
appears in two weeks, but it takes the nail about one hundred 
and thirty-five days to regrow completely 

Occasionally tmea of the nail may be cured by ic-ray alone, or 
by softenmg the nail with a 35 per cent potassium hydroud, 
curettmg, and applymg hqmd chrysarobm, lodin, or Whitfield’s 
omtment 

While tmea versicolor (Fig 112) is a very common affection, 
it seldom produces any symptoms and is either discovered dur- 
ing routme exammation or else the patient’s attention is drawn 
to the affection by mild itchmg It is usually seen over the 
chest and shoulders as brownish colored, macular, very shghtly 
scaly areas, although any part of the cutaneous surface may be 
affected 

The treatment is very simple and consists of daily scrubbing 
with soap, water and a brush, followed by application of sodium 
hyposulphate It is advisable to contmue this treatment for 
about two or three weeks after all evidence of the affection has 
disappeared 

SUMMARY 

All eczematized and bullous conditions of the palms, soles, 
and mterdigital spaces should be carefully mvestigated for ring- 
worm fimgus, as also should red, scalmg, and pruritic mfections 
in the groms, between the gluteal folds, axiUse, umbilicus, and 
abdommal folds 

The treatment of nngworm infections varies accordmg 
to the location and type of the lesions Generally, the free use 
of soap and water plus antiparasitic remedies are sufficient for 
rehef, although x-xd.y is a valuable adjunct in many cases, and 
IS especially mdicated m tmea of the scalp 
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HYPERTHYROIDISM AND DOMINANT CARDIOVASCU- 
LAR SYMPTOMS WITHOUT GOITER* 

Classificahon of Goiters 
“Forme Fruste” T^pes of Goiter 
Cardiovascular Symptoms of Hyperthyroidism. 

DiSerenhal Diagnosis 
Treatment of Hyperthyroidism 

Three Cases of Hyperthyroidism with Cardiovascular Symptoms 
Without Goiter, Treated Medically 

The recogmtion that overacti\-it5' of the thyroid gland is 
regularly associated with an mcrease m the basal metabolic rate 
has greatly simplified the diagnosis of certain tj^ies of thjnroid 
disease In actual practice, however, attention is not drawn to 
the thyroid gland as a cause of symptoms, nor is a basal metabobc 
test performed, unless the patient presents a more or less defi- 
mte dinical s^mdrome of a well-recognized disturbance of the 
th3nroid gland This contnbution is mtended to present a num- 
ber of patients apparently suffermg from hjperthyroidism, 
atypical because of the absence of any th>Toid enlargement, and 
the domination of the dmical picture by sjTnptoms essentially 
referable to the cardiovascular system 

In order to adequately e^'aluate the dmical signs m these 
cases it is essenbal to rewew bnefly our present conception of 
th3Toid disease, which is still m a state of flux 

Diseases of the thyroid gland may be dassified clinically or 
pathologicall}' An etiologic dassification is at present pre- 
duded b}' the meager data upon whidi such a dassification could 
be based De\ elopment of endemic goiter as the result of iodm 

* From the Endocrine Climc, Lenox Hill Hospital, N Y. 
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deficiency, as determined by Manne and Eimball, and the 
prompt drop in the basal metabolic rate, with improvement of 
the sjTnptoms m exophthalmic goiter, as the result of lodin 
therapy m the form of Lugol’s solution, first shown by Plummer, 
are pomts which may form a nucleus for a future etiologic classi- 
fication The best classification for chnical purposes is one 
dependent on the degree of functional activity of the th 3 ’roid 
as measured by the determination of the basal metabolic rate 
Accordmglj’’, we maj’- classif}'' goiters as follon's 

A Goiter with e\’idence of excessive functional actiMtj’ of 
the tfij^roid 

1 Goiter with hj'perthyroidism 

2 Exophthalmic goiter 

This should be considered as a specific sjmdrome of 
unknown etiology, but m which the overactmty of 
the thyroid is one of the most important factors 

3 Toxic adenoma 

B Goiter without any changes m the functional activity of 
the thyroid 

C Goiter with evidence of dwnmshed functional activity of 
the thyroid 

In this group should be considered myxedema and 
sporadic cretmism, which are assoaated with small or 
rudimentary thjTOids 

In all the vanous groups of this classification, with the pos- 
sible exception of exophthalmic goiter, which is usually asso- 
ciated with one form of enlargement of the thyroid, we may 
also group cases accordmg to the type of the goiter itself, whether 
it IS parenchjTnatous, adenomatous, cystic, etc We may also 
classify man}' of the groups accordmg to the age mcidence, such 
as adolescent goiter, menopause goiter, etc 

We may also recognize m all forms of goiter certam types 
which have been called “forme fruste” t}'pes In these forms 
the s}'mptoms are so shght that the nature of the disease may 
be entirely overlooked ]ii the types of goiter unassociated with 
a change m the basal metabolic rate, the only symptoms are 
those of mechanical pressure, or the cosmetic appearance of the 
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goiter itself The "forme fruste” tj-pes m these goiters are char- 
acterized bj' a mass so small that it is difficult to palpate, or one 
which may be hidden under the sternum, and be recognized only 
by an *-ray picture 

A “forme fruste” tj'pe of goiter, associated with a change 
in the metabolic rate, may be readily recognized by the deter- 
mination of the basal metabolic rate, as hyperthyroidism, when 
the rate is increased, and as hypothjToidism, when it is lowered 
Until the general use of basal metabolic rate determmations, 
numerous cases of “forme fruste” types of hyperthyroidism or 
exophthalmic goiter were described Many of these cases, how- 
ever, despite more or less classical clmical manifestations, showed 
no change m the basal metabohc rate These patients carmot 
therefore be considered as hyperthyroidism at aU, but they have 
no\^ been classified as a group of constitutional cases charac- 
terized by autonomic instabihty Tliis condition has been 
described long ago by some of the older writers, and in later 
years it has been much elaborated by Sobs Cohen, Eppmger and 
Hess, and others, under v anous names The chief syTuptoms of 
these patients are those of unperfect function of the thoracico 
lumbar division of the autonomic nervous system The symp- 
toms are extremely' labile and consist of vasomotor mstability, 
functional gastric symptoms, functional cardiac symptoms, 
sleeplessness, etc They suffer a great deal from anxiety and 
fears The condition is evidently’ congemtal and hereditary 
They’ are the patients who suffer from anxie^’ neuroses, con- 
stitutional mfenonty', gastric neuroses, etc They are usually 
thm, lanky mdividuals with v isceroptosis, and diow v ery little 
tendency to gam m weight Their predi^sition to the dev’elop- 
ment of a frank exophthalmic goiter or hyperthyroidism as the 
result of some psy chosexual diock has been recognized by’ many 
clinicians The exact relation of this condition to exophthalmic 
goiter and hyperthy roidism is at present a moot question, the 
solution of uhich must await the determination of the cause of 
exophthalmic goiter and hyperthy roidism 

When judged by the basal metabohc rate, the number of 
cases of "forme fruste” types of hyperthyroidism become ex- 
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ceedingly rare, and they are nearly always assoaated ■mth some 
enlargement of the thyroid gland Wlien such cases occur inth- 
out a thyroid enlargement thej' are of sufficient rarity and inter- 
est to warrant discussion Hyperthyroidism is characterized 
essentially bj' the folloinng symptoms 

1 An mcrease m the basal metabolic rate beyond the upper 
limits for normal 

2 A loss m weight 

3 Tach)'cardia, palpitation, vasomotor symptoms, and otlicr 
cardiovascular sjTnptoms 

4 Enlargement of the thyroid gland 

5 Tremors 

6 Psychical s 3 'mptoms such as anxiety and fears 

7 E\'idence of autonomic mstability, such as flushing of the 
skm, excessive perspuation, visceral qiasms m the stomach, in- 
testmes, and other abdommal viscera 

8 Asthenia 

These symptoms may be present m vaiymg intensity, and 
some of them may be so marked as to dommate tlie clmical pic- 
ture entuely In a pre^^ous communication^ I presented a 
group of cases of definite hyperthjTOidism associated with gas- 
tric symptoms These symptoms so dommated the clinical 
picture that the causative hyperthyroidism was entirely over- 
looked until a basal metabolic determmation was made 

The cases mcluded m the present contribution were unrecog- 
nized cases of hyperthyroidism without goiter, in wluch the 
cardiovascular symptoms masked the entue clmical picture 
The presence, however, of a loss m weight, tachycardia, and 
hjpertension, suggested hyperthyroidism, which w'as revealed 
by the mcreased basal metabolic rate 

Cardiovascular Symptoms of Hyperthyroidism — ^Boothby, 
Kraus,® and others have desenbed cases suffenng essentially 
from chronic cardiac failure, which on careful exammation showed 
a shght enlargement of the thyroid gland, and W'hich for a long 
time had a persistent mcrease m the basal metabolic rate 
Recentlj” Lahey and Hamilton^ described a group of cases which 
they termed “thj rocardiacs ” These patients suffer essentially 
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from paroxj'smal attacks of failmg compensation and chronic 
cardiac disease in which they established a thyroid etiology 
by m eans of repeated careful basal metabolic determma- 
tions 

Cardiac sjuaptoms m goiter with hj'perthyroidism, in exoph- 
thalmic goiter and toxic adenoma, are more common than is 
generally descnbed The percentages in the hterature for the 
incidence of such cardiac symptoms, other than the usual tachy- 
cardia, vary from 10 to 50 per cent This apparent TOnation 
m the incidence is probably due to the fact that age is an 
important factor In older patients cardiovascular changes are 
usuallj’ more prevalent and, in spite of definite evidence of 
thjToid disease, the cardiovascular changes in the older patients 
may be due to causes other than the thyroid, although such 
causes cannot alwaj's be determined at the time of exammation 
Perhaps a safe figure is about from 20 to 25 per cent The 
cardiovascular sjouptoms complained of may be subjective or 
objective The subjective sjTnptoms are palpitation, periodic 
attacks of precordial pam or precordial distress, attacks of dy^- 
nea, and anginal attacks 

Palpitation is one of the usual symptoms of hyperthyroidism 
It maj' occur penodically or be persistent. Its madence is 
usually m proportion to the sei'erity of the disease Precordial 
pain IS a frequent symptom and is usually' due to the vigorous 
heart action agamst the diest wall Both palpitation and pre- 
cordial pam are very common symptoms and may be present 
Without any definite evidence of cardiac mvolvement. Attacks 
of dyspnea not infrequently occur m hyperthyroidism and in 
exophthalmic goiter The dy'spnea occurs especially at night 
^lany' patients complain of a sense of pressure in the chest, asso- 
dated with attacks of dyspnea Angmal attacks have been 
described by some of the older wnters and is not an infrequent 
symptom It is probably due to v'ascular spasm of the coronary 
arteries 

The most common objective findmgs are tachycardia, vaso- 
motor disturbances, murmurs, arhy'thmias, paroxy’smal attacks 
of auricular fibrillation, heart block, and hypertension The 

voi- 9 — 4J 
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essential feature of all tlie cardiac s}Tnptonis in h 5 'pertli} roidism 
is their parcsj smal character 

Tachycardia is tlie s}Tnptom essential for the diagnosis of 
h}'perth 3 'roidisin, exophthalmic goiter, or toxic adenoma The 
pulse rate may varj' from 100 to 160 or more It is always pres- 
ent in these conditions, even when tli^re are no other signs of 
cardiac involvement Indeed, the high pulse rate and pulse 
pressure are almost as definite signs of hyperthyroidism as the 
increase m the basal metabohc rate In general, when a goiter 
IS assoaated with a rapid pulse and high pulse pressure, it is 
almost mvariably accompanied by an mcreased basal metabolic 
rate When, however, a goiter is not accompanied bj’’ a rise m 
pulse rate and pulse pressure, the basal metabohc rate is usually 
not mcreased The most remarkable thmg about the tachy- 
cardia of hyperthyroidism is the fact that, although it may be 
present for a long time and the rate may be very high, the pa- 
tient maj' complain of little or no sjTnptoms of cardiac derange- 
ment Persistent tachycardia as a residual symptom w'hen the 
hyperthyroidism has improved and the basal metabohc rate has 
been lowered may' mdicate cardiac m\olvement 

Vasomotor Disturbances — ^Many' patients wuth hyperthy- 
roidism complam of symptoms w'hich are directly' or mdirectly 
due to the labile arterioles and capillaries These usually' con- 
sist of marked flushmg of the skm, especially around tlie diest, 
neck, and sometimes on the face When the vasomotor sy'mp- 
toms are marked the signs may simulate aortic regurgitation 
There may be a Corrigan pulse, pistol shot sound m tlie femorals 
and brachials, a high sy'stolic pressure with tachy'cardia, and a 
very' high pulse pressure It is rarely associated witli a diastolic 
murmur The vasomotor symptoms may' produce other symp- 
toms such as tmnitus, dizzmess, throbbmg sensations, etc 

Murmurs — Sy stolic murmurs heard over the entire precor- 
dium are very' common m hyperthyroidism They are blowing 
m character, and are usually not transmitted In long-standing 
hyperthyroidism they may remam permanent, probably as an 
mdication of permanent cardiac mvolvement Presystolic 
roughenmg of the first soimd, with a marked tlirill, is not at all 
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uncommon It does not mdicate a real lesion, but is produced by 
the ^^gorous, rapid heart action Presj’-stobc murmurs are ex- 
tremely uncommon and their occurrence is very doubtful 
Diastohc murmurs are also xery uncommon, although all the 
other signs of aortic regurgitation, such as the Corrigan pulse, 
pistol shot sound, etc , may be present 

Arhjrthmias — Cardiac arh3’thmia is one of the well-recognized 
cardiac signs in hyperth3n:oidism The arh3'tbmias are usuall3' 
temporai3' m character and are assoaated with tach3cardia 
They frequentl3’' disappear imder treatment Krumbhaar,® 
Dameshek,® Kerr and Hensel' found arh3'thmias m from 2 to 
20 per cent of their cases Krumbhaar,® Dameshek® and others 
have studied the arh3 thmias in h3’perth3T0idism with the elec- 
trocardiograph and have recognized a parox3'smal auricular 
flutter, paro'a'smal auricular fibrillation, and paro'^smal au- 
ncular tach3 cardia, and persistent auricular fibnllation Krumb- 
haar,® Kerr and Hensel,^ Stem,® and others, have noticed a 
high T wave in the electrocardiographic tracmgs They consider 
this smgular findmg as diagnostic for h3’perth3-roidism, and 
when it IS flattened in Leads I and H, the3’‘ think it mdicates 
a bad prognosis Dameshek® could not find the high T wave 
so regular^ m his cases, but he found left ventncular h3-per- 
trophy and left ventricular preponderance Partial and com- 
plete heart block has recently been described b3' Dameshek,® 
Krumbhaar,® Goodall,® and others Auncular fibrillation is 
fairl3 common m h3'perth3'roidism and is frequentl3’’ a residual 
s3’mptom in lmpro^ ed cases 

Decompensation — Cardiac decompensation m the course of 
exophthalmic goiter or h3’perth3’roidism is not so common, but 
man3' of sudi cases with dommant cardiac s3'mptoms, m the 
course of the disease, are frequently left with a persistent auric- 
ular fibrillation and may deielop into chronic cardiacs with 
prolonged attacks of decompensation, e\ en with edema Man3' 
such cases respond to treatment ■when the th3T:oid etiolog3’’ is 
recognued 

Hypertension — ^There has been considerable difference of 
opmion for a long time as to the blood-pressure m h3perth3'- 
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roidism and in exophthalmic goiter The study of a large senes 
of cases, however, by Pluimner,“ and others, indicates that h}- 
perthyroidism is generall}’- assoaated with a s}'stolic mcrease in 
blood-pressure and a high pulse pressure Dameshek’’ has pointed 
out that when the cardiac symptoms are present the systolic 
blood-pressure is apt to be proportionately higher than other- 
wise Boas and Shapiro'^ have recently reported a number of 
cases of hypertension associated mth a diastolic rise m pressure, 
accompanied with an mcreased basal metabolic rate 

The significance of the mcrease m the basal metabolism in 
these cases is still m doubt Further study of similar cases may 
determine whether this is e\udence of hyperthyroidism or not 

SIGNIFICANCE OF THE BASAL METABOLISM 

The pathognonomic sign of hj’perthyroidism is the mcrease 
m the basal metabolic rate When this is not accompamed bj 
an enlargement of the thyroid, the etiology of the syndrome 
will depend on the causes which mcrease the basal metabolic 
rate Although an mcreased functional activity of the thyroid 
is the usual cause for such an mcrease, other factors have been 
demonstrated Aub, Boothby, and others have demonstrated 
that mjections of adrenalm will raise the basal metabohc rate 
Marme showed an mcrease m the basal metabohc rate after 
freezmg or removal of the adrenal cortex These facts seem to 
indicate that the adrenals also play an important r 61 e m mam- 
taining the basal metabohc rate Emotional factors have 
recently been sho^Ti bj' Ziegler and Levine’® to be responsible 
for an mcrease m the basal metabohc rate The question there- 
fore arises m the cases which I am presentmg, as well as m all 
cases of hyperthyroidism, especially ■mthout goiter, whether we 
are deahng with a hyperthyroidism, with a disturbance of the 
adrenals, or with some sustamed emotional stress, any of which 
might, m view of the experimental \iork, mcrease the basal 
metabohc rate A similar question apphes to exophthalmic 
goiter, which is of unknown etiology and unknown pathogenesis, 
in view of the well-known fact that psychical shocks may m- 
stigate the syndrome 
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The basal metabolism deterrmnations in hiTfirthiToidism 
with caidiac sjTnptoms is only \ aluable in those cases without 
dyspnea Peabodj*, Wentworth, and Barker'® have shown that 
dyqinea tends to increase the basal metabohc rate and that this 
mcrease is seldom more than 20 per cenL We can therefore 
assume the presence of h3~perth3T0idism onlv when the rate is 
more thsTi 20 per cent above the iqiper limits for normal, or 
when d^^nea is absent 

The probabihtj* of hyperthjToidism being the cause of the 
^mdrome m the following cases is emphasized b}' the fact that 
two of the cases responded so defimtdj' to lodm m the form of 
Lugol’s solution, much m the same manner as exophthalmic 
goiter does 


DIFFERENTIAL DIAGNOSIS 

The diagnosis of h3-perth3'roidism, with or without goiter, is 
not difficult if routme basal metabolic detennmations are made 
whene\er the patient presents the triad of tach3cardia, with or 
■mthout arh3'thnua, loss m weight, h3*pertension, with or with- 
out the other classical signs 

Lahe3' Hamilton,^ m a stud3- of thirt3 -eight “thyro- 
cardiacs,” most of whom were bedndden cases of dironic cardiac 
disease, with decompensation, have outlmed the followmg diag- 
nostic factors for the recognition of the th3TOid etiologi* of such 
cases 

“1 E\er3’ chronic cardiac should be suspected of h3-per- 
th 3 -roidism when no other etiologic factor is possible 

“2 Promment or stanng eies m e\er5' cardiac should be 
assumed to indicate h3'perth3’roidism 

"3 Transient attacks of established auricular fibrillation, 
espeaallv* when pigmentation of the skm is present, e\ ery case 
vith auncular fibrillation, with or without decompensation, 
and m which there is a discrepant between the patient’s con- 
dition, the histori’, and the heart findings, should be suspected 
of h3’perth3’roidism ” 

The cases ma3 be distmguished from mitral stenosis, aortic 
regurgitation, effort s3ndrome, autonomic mstabiliti*, etc., b3’' 
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the presence of thyroid enlargement, and by the increase in the 
basal metabohc rate 

The following cases were bemg treated for ^’a^ous conditions 
for months The first was diagnosed as h}’pertension, with 
primary cardiovascular disease, and because of the loss in 
weight mahgnancy was also suspected The second case was 
treated by an otologist for tinnitus, which was the chief symp- 
tom The third was diagnosed as acute endocarditis, because 
of the marked tachycardia with arhythmia, although the usual 
causative factors for endocarditis were absent 

Li all three cases the triad of tachycardia, with arhythmia, 
hypertension, and loss in weight were present, and a basal metab- 
olism detenrunation readil}' established the diagnosis 

TREATMENT 

Lahey and Hamilton* have reported twenty-seven excellent 
results m their group of thirty-eight cases with marked improve- 
ment of the cardiac symptoms after hgation of the superior 
thyroid artenes Levme and Sturgis,^* and Dameshek, have 
noticed improvement m the cardiac symptoms of hyperthyroidism 
after a:-ray treatment and hgation 

The followmg cases are presented to demonstrate the im- 
provement that can be obtamed by the judicious use of lodm m 
the form of Lugol’s solution ^Vhether this improvement is 
permanent or not cannot be determined until further observa- 
tion Surgical therapj’- was not attempted because of the ab- 
sence of any demonstrable thyroid pathology, and the good 
results obtamed by medical treatment If a defimte thyroid 
pathology is present, however, surgical therapy mig^ht be tned 
after prehmmary treatment with lodm 

A CASE OF HYPERTHYROIDISM MASKED AS CARDIOVASCULAR 
DISEASE WITH HYPERTENSION AND ARHYTHMIA 

Case I — S , a married man, fifty-one and a half years old, 
came under observation m July, 1924, complammg chiefly of 
palpitation of the heart, weakness, and loss of 70 pounds in 
weight 
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Present History — The illness began three years ago At 
that time he vras examined for life insurance and he was turned 
down because he had hi^ blood-pressure Pre^•ious to that time 
he had no complaints, but he would get palpitation of the heart 
and occasional shortness of breath on exertion He began to 
lose weight steadily and lost about 70 pounds since the onset. 
He sleeps pretty well About a year ago he saw a physician, 
who, because of his loss m weight had a complete gastro- 
intestinal »-ray senes done for evidence of malignancy of the 
stomach, but all of the plates were negative He was also 
treated by another phj'sidan for heart disease, without an}* 
benefit For the last few weeks he has become qmte nervous 
He has no gastric sj'mptoms, he per^ires excessively at times 
He has no mcreased frequency of unne 

Past Illnesses — He suffered with tonsillitis a good deal as a 
child and suffered frequently from colds 

Hdbtts — He was a-hea^•y eater He used to smoke three 
strong Ha\’ana agars a day, which he has given up in the last 
five weeks and now smokes only cigarettes He does not take 
alcohol, tea, or coffee 

Family History — His father ched twenty-five years ago of 
cancer of the stomach His mother is li\’ing She is about 
ei^t}' } ears of age She has stomach trouble He has three 
brothers and three sisters Thej* are all married and are well 
One brother, however, suffers from gastnc symptoms 

Examination showed a rather thin, mechum statured, middle 
aged man weighmg 135 pounds, with a blood-pressure of 175/S5 
and a pulse of 110, which w'as irregular The skin was smooth, 
soft, tense, and moist There was a defimte, rapidly appearing 
tdche There were no areas of generalized pigmentation, there 
was one pigmented mole on the left chest antenorlv There was 
an extensive growth of hair on the skull, o^ er the sternum, on 
the chest, on the back of the arms and forearms There were no 
abnormahties of the skull The ej es were brown m color The 
pupils were round and equal, reacted to hght and accommoda- 
tion, there was no nystagmus Graefe, Stellwag, Dalrjmple, 
and Kocher signs were all negati\ e There was marked twitch- 
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ing of the upper hds and puffiness over both upper and lower 
hds The teeth were in rather good condition, there were some 
gold crowns in the upper set and also on the lower molais 
The throat was congested The neck was long and narrow 
The thyroid was palpable and was normal m size and con- 
sistency 

The chest was definite!}'’ barrel shaped The lungs were 
normal The heart was not enlarged There were no murmurs 
There was a marked arh 3 'thmia and the second aortic sound was 
accentuated There was marked flushing of the face during the 
exammation 

The abdomen was scaphoid There was a marked pulsation 
of the abdominal aorta with no tenderness, no masses or ngidity 
felt. The lower border of the stomach was felt a fingerbreadth 
above the level of the navel The hver and qileen were not 
enlarged The kidneys were not palpable 

The upper extremities were thm The hands were broad, 
with a marked fine tremor of the fingers The lower extremities 
were thin There was no edema There was marked lordosis 
of the thoraac qime There was shght epigastnc and abdommal 
adiposity' The gemtals were normal The basal metabohc rqte 
was plus 57 per ceut , by the gasometer method 

This patient was eAidently suffenng from the triad of tach}- 
cardia, -with arhythmia and loss of 70 pounds m weight, with a 
^stohc hypertension, for a number of years Careful examma- 
tion of the gastro-intestinal tract, as well as the x-ray examma- 
tion, did not demonstrate any endence of mahgnancj' There 
was no definite evidence of cardiovascular disease The basal 
metabolic rate, however, detemuned the presence of hyper- 
thyroidism No goiter could be demonstrated The patient 
was put to bed for about three weeks and lodm therapy msti- 
tuted m the form of Lugol’s solution, begmning with 1 minim 
three times a day and gradually mcreasmg every other day On 
admission to the hospital his weight was 126 pounds When he 
left he had gamed 9| pounds, his tremor had disappeared, his 
pulse was reduced to 90 Lugol’s solution was gradually m- 
creased to 25 minims and he was sent to a high altitude and kept 
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on lodin therapy all that time The following records will 
indicate the improvement 

July 14, 1924 — ^W^eight 142 pounds Pulse 96 Blood- 
pressure 165/75 

July 18, 1924 — ^Basal metabolism plus 32 per cent. 

August 25, 1924 — Now taking Lugol’s solution 25 minims, 
feels fine; no palpitation of the heart, weight 166^ pounds, pulse 
92, blood-pressure 155/90, cardiac irregularity gone. 



Fig 113 — ^Showing the effect of Lugol's solution on the pulse, blood-pressure, 
basal metabolism, and weight m Case I 

*■" pulse. 

" ” — blood-pressure. 

• • . • weight. 

I basal metabolism 


September 2, 1924 — ^Feehng fine, gaming steadily in weight, 
weight 162 pounds, pulse 90, blood-pressure 15S/6S 

September 9, 1924 — ^Pulse 88, weight 160 pounds, blood- 
pressure 140/85, cardiac arhj thmia gone, basal metabolism plus 
14 per cent. 

This patient demonstrates the efficaej' of Lugol’s solution 
in relieving the cardio\ ascular sjTnptoms (Fig 113) 





666 


A S BLXJMGARTEN 


A CASE OF TINHITTIS WITH CARDIOVASCULAR SYMPTOMS OF 
HYPERTHYROIDISM 

Case n — C , a middle-aged man of forty-eight years, 
came under observation m April, 1925 complainmg chiefly of 
tinnitus and difficulty m heanng 

Present Htsfory — About a year ago, while m swimming, he 
suddenly fdt wealc and felt that all his energy was gi\'ing out 
and he swam ashore with difficulty FoUowmg that madent he 
began to suffer with palpitation of the heart and nngmg m the 
ears, with head noises He began to lose rapidly m weight and 
lost about 32 pounds (from 180 to 148 poimds) m about three 
months He began to have pams m the shoulders and the left 
knee at times, and he became exceedmgly nervous On account 
of the pams he was advised to see a laryngologist, who took out 
his tonsils, and except for occasional pains in the left knee the 
pains were reheved He suffered a great deal from sleeplessness 
and tossed about at night Ever smce the onset he noticed a 
marked shakmg of his hands and feet He has palpitation of the 
heart, but no dyqmea The tmnitus had been growmg steadily 
worse and this is now his chief symptom The ears were ex- 
ammed and proved to be normal 

Past Illnesses — ^He suffered a great deal from colds and 
tonsillitis as a child, but he had no other illnesses His urine at 
one time showed 1/10 of 1 per cent of sugar, but this had cleared 
up and sugar tolerance tests were all normal 

Habits — He was fond of sweets He has given up smoking 
on account of his condition He hves a great deal on vegetables 
and takes no alcohohc liquors 

Family History — ^His father died at the age of thirty-three, 
he had a throat trouble which was probably cancer His mother 
died at the age of sixty of pneumonia He has one brother and 
two sisters, both of whom are well, excqit that one sister shows 
a tendency to obesity 

Examination showed a dark complexioned, rather plethonc, 
broad statured, middle aged man weighmg 156 pounds, 5 feet, 
7 mches m height His pulse was 108 and his blood-pressure was 
195/85 His skin was smooth, there was a marked tAche There 
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^vas no general pigmentation except for a fevr scattered pig- 
mented spots in the epigastrium and one on the chest There 
was an extensn e growth of axillarj' hair and hair over the front 
of the chest, the sternum, shoulders, and back The pubic hair 
merged with the lower abdommal hair, which was ver 3 ’’ ex- 
tensive There were no abnormahties of the skull The face 
was rather plethoric The eyes were rather pronunent The 
palpebral fissures were of medium width The e 5 'es were blue 
in color, the pupils were round and equal, reacted to hght and 
accommodation, with no nj*stagmus Graefe, Stellwag, Dal- 
i 3 Tnple, and Kocher signs were all negative The teeth were 
rather broad and square and long There was no evidence of 
decay The throat vras congested Tke tonsils were absent, hav- 
mg been removed The neck was long and broad The thjnroid 
was not distmctly palpable and there were no abnormahties 
The chest was very long with a wide costal angle The 
mediastinal area of duhiess was cm The heart vras normal 
m size There were no murmurs, it was regular but rapid, the 
second aortic soimd was accentuated The abdomen was some- 
what distended There were no areas of tenderness, masses, or 
ngiditj’ felt There was considerable distention of the stomach 
and the colon The lower border of the stomach was felt at 
about a fingerbreadth above the level of the na\ el The liver 
and spleen were not enlarged The kidnej's were not palpable 
The upper extremities were normal The hands were rather 
broad There was a very marked fine tremor of the fingers 
The lower extreimties 'were well developed There was a mod- 
erate amount of adipositj’, confined prmdpally to the lower 
part of the abdomen, the epigastnum The unne exammation 
was normal The specific gravity was about lOlS The blood- 
sugar was 0 100 Three basal metabolism tests were performed, 
each b} the gasometer method, and they showed respectively 
flus 34, plus 31 and plus 30 per cent 

The patient w'as put on 10 dm m the form of Lugol’s solution, 
begmmng with 1 minim twice a daj , and mcreasing the dose by 
1 mmim e\erj week The followrmg records indicate the im- 
pro\ ement m the condition 
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Apnl 19, 1925 — ^Weight 162 pounds, pulse 108, blood- 
pressure 195/85 

Aprtl 27, 1925 — ^Feels a great deal better, the noises are 
much less than they were, and he thmks the nerv’^ousness has 
improved 

Aprtl 27, 1925 — ^Weight 168 pounds pulse 98, blood-pressure 
170/80, now taking Lugol’s 4 minims, twice a day His general 
condition is much better He still has a moderate amount of 
tinmtus and tremors of the fingers 

May 5, 1925 — ^W^eight 173 pounds, pulse 90, blood-pressure 
175/100 

May 11, 1925 — ^Feeling better The rmgmg m the ears is 
much unproi ed He has no palpitation of the heart. He sleeps 
well His weight is 175^ pounds His pulse is 84 and his blood- 
pressure is 155/70 

May 18, 1925 — ^The rmgmg m the ears has subsided He is 
improvmg gradually His weight is 178| pounds His pulse is 
84 and his blood-pressure is 150/80 He is now takmg Lugol’s 
solution, 6 m inims 

May 25, 1925 — ^All the s 3 ’mptoms have improved The tin- 
nitus is very shght He is gammg steadily m v eight He sleeps 
well He has no palpitation of the heart His weight is I81j 
poimds, his pulse 90, and blood-pressure 140/90 

June 1, 1925 — ^He feels fine, the tmnitus has entirely dis- 
appeared, he sleeps well, he has no palpitation of the heart. 
His weight is 180 pounds, his pulse is 82, and his blood-pressure 
is 140/70 

June 8, 1925 — ^His weight is 179 pounds, his pulse 86, and 
his blood-pressure is 140/90 He is feelmg fine His basal 
metabolic rate is plus 14 per cent 

June 15, 1925 — ^He feels fine, his tinni tus has entirety gone, 
he IS steadily gammg in -weight, he has no palpitation and no 
tremor His weight m 179 poimds His pulse is 88 and his blood- 
pressure 145/75 He is now t aking Lugol’s solution, 8 minims, 
tivice a da}"- 

This patient was suffermg from marked tmnitus, palpitation 
and rapid loss in weight, and sleeplessness Because of the 
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tinnitus and indefinite pains, he had been treated for his nose 
and throat condition, with relief from the pains, but no c han ge 
in the tinmtus The tinmtus was probably a \-asomotor symp- 
tom as the result of his hj-perth^TOidism, which was demon- 
strated by the basal metabohc rate of plus 34 per cent. There 
was no emdence of any thjToid enlarge m e n t The sjmptoms 
were essentially ^ ascular, and the prompt improi ement under 
Lugol’s solution strongly suggested hyperthjToidism as the 
causative factor (Fig 114) 



F 15 114 — ^Showing the effect of Lugol’s solution on the pulse, blood-pressure 
basal metabolism, and weight in Case II 

“““ pulse. 

^ “—"•blood-pressure. 

< .... weight. 

I basal metabolism 

A CASE OF HYPERTBCYROIDISM WITH CARDIOVASCULAR SYMP- 
TOMS IN A YOUNG MAN, SIMULATING ACUTE ENDOCARDITIS 

Case m — E S , a >oung man thirty years of age, mar- 
f ned, was seen once m February, 1924 He is under treatment 
by his family phj sician in Connecticut He complained chiefly 
> of palpitation of the heart 

Prcsmt Btslory — Just before Christmas he passed a life 
y insurance examination In the earh part of Januarj* he went 
{ 
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South WTule there he began to suffer with intense palpitation 
of the heart and his pulse was around 108 The pulse grad- 
ually increased to 122 Since that time the palpitation was con- 
stant and his pulse vanes from 108 to 150 or 160 and is irreg- 
ular at times He has grown gradually more nervous and lost 
35 pounds m weight He suffered a great deal from constipation 
He always perspired excessively and was always of a nervous 
temperament Smce the onset of the illness he was gnen 
bromids and digitalis He took both without much benefit 
and no change m the palpitation, but he did notice that when 
he took the bromids he became somewhat less nervous He 
attnbuted the onset of his illness to an attack of ptomam poison- 
ing which both he and his wife developed as the result of eating 
chili con came He always suffered a good deal with gas m the 
stomach, but he never had any actual pam He vomited pretty 
regularly smce the onset, but he attnbutes it to havmg taken 
digitalis for a long time He was m the army for eighteen 
months and was on three fronts He thinks the tension of the 
army service probably brought on his nervousness He always 
suffered with attacks of migrame While South it was thought 
that he had endocarditis, which was due to infected teeth He 
had the infected teeth removed, without any benefit 

Past Illnesses — He had scarlet fever many years ago and 
also had an attack of appendicitis Fifteen years ago he suf- 
fered from blood poisomng 

Habtls — ^The patient prefers red meats He smokes twenty 
agarettes a day, but he cut them down to ten smce the onset 
of his illness He found that smoking did not seem to affect 
his heart He hasn’t taken alcoholic hquors for the last five 
years 

Family History — ^His father is ahve and well He is seventy- 
four, rather thin, and has always been nervous His mother is 
living She has always been nervous She has a goiter. He has 
no brothers and no sisters 

Examination showed the following The patient is an ex- 
ceptionally tall, thin , highly nervous, dark complexioned young 
man with generalized tremors He weighs I 6 IJ pounds, and is 



HXPZRTHXROnJISM WITHOUT GOITER 671 

6 feet, If inches tall His skin -was smooth, soft, strikingly 
\elvet 3 , almost feminine m tj-pe, irith. a marked tache There 
•was no e\Tdence of generalized pigmentation except for a fe'w 
small pigmented areas on the back of the arms The scalp -was 
co\ered •with fine, sil^*, black ha ir The ej-ebro'ws "were veiy 
thick There was a thick growth of hair on the front of the 
chest, extending down'nard The pubic hair had a straight bor- 
der There was a moderate gro'wth of hair on the lower half of 
the thighs and on the back of the forearms The face was long 
and thm The palpebral fissures were rather ■wide There ■was a 
suggesti\ e exophthalmos The eyes were brown m color The 
pupils were round and equal, reacted to hght and accommoda- 
tion Graefe, Stellwag, Dali^'mple and Kocher signs were all 
negati\e The teeth were m excellent condition There was 
considerable secretion of pus at the roots of the teeth The neck 
■was long and narrow The thjToid was distmctly palpable, 
nonnal m consistency', and not enlarged 

The chest ■was long and narrow, ■with an acute costal angle. 
The lungs and heart were normal, except for marked tachj cardia 
The abdomen was rather soft, and somewhat distended. 
There ■was a laparotomy mcision on the right side about an 
mch above the na^ el There was a smaUer one about 2 mches 
to the right of that There was a small postoperative hernia 
The lower border of the stomach could be felt above the le^el 
of the crest of the ihum The hver and spleen were not enlarged 
the kidney s ■were not palpable The gemtals were nonnal The 
extremities were very thin The hands were long and narrow 
and there ■r as a marked tremor of the hands There was notable 
absence of adiposity’ The basal metabohc rate by the gasometer 
method was plus 68 per cent 

This patient, who suddenly de\ eloped tachycardia, was 
considered as a case of acute endocarditis There was no history 
of rheumatic fe\er The remoAai of a possible focal infection 
m the teeth made no impression on his condition, nor did the 
administration of digitalis The association, howe\er, of the 
tachycardia, loss m weight, asthenia, ■with a marked mcreased 
basal metabohc rate, d efini tely estabhriied the diagnosis of 
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hyperthyroidism, although there was no appreaable enlarge- 
ment of the thyroid 
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Post-Graduate and Montefiose Hospitais 


SCLEROSIS OF THE PULMONARY ARTERY AND ITS 

BRANCHES^ 

It is possible to recognize sclerosis of the puhnonaiy arteries 
and its branches as a fairly well-defined clinical condition It 
has been reported by manj’’ obser\*ers, the clinical diagnosis 
corroborated at autop^' On the other hand, not seldom 
autopqr findings alone have revealed the condition A study 
of autopsy records discloses patients in whom there is sclerosis 
of the puhnonaiy arteiy and its branches and no discermble 
sclerosis elsewhere m the body These cases are comparatively 
few in number ~ More often the pathologist encounters pul- 
monary artery sclerosis m patients who ha\e marked general 
artenosderosis, and in this connection it is of interest to note 

* The expenses of this investigation were defrayed by the Rosa Rossbach 
Memorial Fund 

*Most vmters on the subject of pulmonary vessel sclerosis have not 
attempted to separate atherosderosis of the lung vessels as an entity sut 
Cerens The literature contains a goodly number of articles nearly all of 
which deal with these vessel changes as part of the general system vessel 
alterations, or as related to disorders of the lung, pleura, or heart. However, 
there arc observers who describe cases of so-called pnmary pulmonary' vessel 
sdcrosis (Aust, Crudelli,* Eppinger and Wagner, Girouv, Kdd,* Mob,* 
Ktamura,* Ljungdahl, Laubry, Monckeberg, Rogers, Rossel, Romberg, 
Sanders, Tugendreich, Wolfram, and Wodynski) The pnmary maladv con- 
sists of an obliterating endartentis of the smaller radicles There is mbmal 
thickening, hypertrophy of the muscle layer, but calcification is not frequent. 
At autopsy lungs, heart, systemic vessels arc uninvolved, emphysema and 
mitral stenosis are conspicuously absent The early penod of adult life 
exhibits a greater mcidence for this process, there are no concomitant signs 
or symptoms attributable to any disease outside the lung vessel impairment. 

* Cited by Eppinger and Wagner 

‘Quoted by Warthin in contnbution to Med and Biol Res , vel 2, 1909 
' 01.9— 43 673 
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that a large percentage of general autopsies shows systemic 
artenosclerosis and no sderotic involvement in the pulmonaiy 
system 

Some have sought to explam the sclerosis m the pulmo- 
nary’’ artenes as a specialized process caused by infection, or 
produced by mechanical factors which directly mcrease the 
blood-pressure m the pulmonary arteries Still other obsen'ers 
mamtam, effectively, that the same degenerative process seen 
in artenosclerosis of the aorta and other systemic vessels is re- 
^onsible for the sclerosis m the pulmonary vessels This con- 
sists of a iibrotic change m the walls of the vessels, the mtima 
bemg most frequently mvolved, and at times the media and 
the adventitia The lesion may be irregularl)’ sprmkled through- 
out the pulmonary artery and its arborization, or it may be con- 
tmous, mvolvmg a single portion or practically the enture extent 
of the pulmonary artery system At some future tune we shall 
report upon the pathologic study of the cases m which the process 
is confined to lie pulmonary artenes alone, and also of those 
wherem the condition is found -with general artenosclerosis, 
and the attempt ’will be made to ascertam whether the disease 
is identical m each mstance In this paper our object is to re- 
late bnefly the anatomic and physiologic items which have a 
clinical mterest m the consideration of pulmonary artery sclerosis 
and to descnbe the etiologic factors and the stnkmg symptomo- 
logic picture and its differential diagnosis 

ANATOMY 

In its relative correspondmg situation m the chest and m 
its function the pulmppary artery appears to resemble the aorta, 
yet there are stnkmg differences m the comparison Both ves- 
sels seem similar m structure macroscopically, each vessel 
serves as an exit channel for the blood mass leavmg its ventncle, 
and each is guarded by semilunar valve segments However, 
since the aorta has to deliver its blood mto a large systemic 
circulation, while the pulmonary arterj’ pours its blood mto a 
comparati\ ely small circuit, the blood-pressure m each vessel 
will be different, also the required propulsive force at the mouth 
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of each \essel Structurally, there are dig)antie3, too, between 
the aorta and the pulmonary artery, the latter is of finer text- 
ure and there is no medial thickening about the Aranti bodies 
in the adult, the pulmonary arterj' has a thin ner wall and the 
ring formation aroimd its valve is not so defimtely formed as 
in the aortic valve The left a entnde whence the aorta springs 
IS considerabl}’’ thicker and more powerful than the conus 
arteriosus of the nght ventncle It is obvious that the pul- 
monary artery is not intended to withstand the same degree 
of pressure which exists withm the aorta The pressure in the 
nght side of the heart is appreciably less than that m the left 
side of the heart, moreover, the range and shift of pressure changes 
are less marked m the smaller (pulmonarj' circulation) than m 
the general systemic circulation Because of its more delicate 
architecture the pulmonary' arterj% more so than the aorta, 
IS likelier to dilate earher and to a greater degree 

The lesser circulation exists between the nght \ entnde and 
the left auncle It comprises the pulmonary arterj*, its two 
brandies with their tenrunal ramifications, wMch as pulmonarj' 
capiUanes form plexuses Ijnng directly beneath the respiratory* 
epithehum and the walls and septa of the alveoli of the lung 
parendijTna A smgle layer of capillary' structure lies in the 
septa separatmg the alveoh The return flow of blood from the 
lungs begins m the pulmonary* capillary vems, gradually broad- 
ening into larger branches to form the four large pulmonary 
\eins which empty* into the left aunde of the heart. Through- 
out then course the vems, the small radides, the larger branches 
interbranch freely* The lesser (pulmonary) circulation, there- 
fore, consists of a mass of mtercommumcating vessels < 

The pulmonary artery' carncs the large \olume of unoxygen- 
ated blood from the nght ventnde to the lungs The \essel is 
wide, short, about 5 cm long and 30 min m diameter. The 
nght pulmonary artery branch is larger and longer than the 
left At the root of the nght lung it is dmded mto tvs 0 branches, 
the larger, lower branch supphes the middle and lower lobes of 
the nght lung, while the smaller and upper branch goes to the 
upper lobe The left pulmonary artery* also travds m a hon- 
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zontal direction to the right lobe of the left lung, and is smaller 
and shorter than the ri^t branch At the root it divides mto 
two brandies, one for each lobe 

PHraiOLOGY 

Blood IS pumped from the right ventnde mto the pulmonary 
artery, the blood-pressure in the artery will be higher than that 
m the capillanes because of the peripheral resistance in the lat- 
ter, and because the arterj' is doser to the propulsive force of 
the nght ventride As we near the left auride, away from the 
right ventnde, the pressure decreases, naturally m the capil- 
laries the pressure will be higher than m the pulmonary vems 
The peripheral resistance in the pulmonary' circulation is mudi 
less than m the systemic system and, accordmgly, as a corollary, 
the blood-pressure m the pulmonary artery is distmctly less than 
m the aortic system There is a vast lung capillary network, 
and, as a consequence, the vdoaty of flow through this bed is 
greater than in the systemic capillaries We have, therefore, 
m the pulmonary' circulation, as compared with the ^stemic, 
a distinctly lower blood-pressure and a distmctly greater ve- 
locity flow The mean pressure of the pulmonary artery, for 
mstance, is one-seventh of the mean pressure m the aorta, 
15 to 20 mm Hg * Smce I^s power is requued to mamtam 
the pulmonary circulation, we are not surprised to note the com- 
parative thmness and muscular meffiaemy of the nght ventnde 
as compared with the left ventride 

In addition to the laws of hy'drauhcs which control the flow 
of blood through the pulmonary orcuit, there is the influence 
of respiration The limgs, normally m a state of overdisten- 
tion, have a constant tendency to recoil and collapse The force 
vdth which they tend to collapse is directly mdicated by the 
negative pressure m the pleural cavity, —6 mm Hg During 
mspiration the lungs become more distended and the negative 
pressure m the pleura is greater, reaching —30 mm Hg The 

* Ph>’Sio!ogists differ about the cicact blood-pressure figures in the pul- 
monary circulation The figure cited is from Starling’s Human Physiology, 
1920 
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negative pressure in the pleura (—6 mm. Hg. at the end of in- 
spiration and —30 mm Hg during forcible inspiration) trans- 
mits its effect upon the heart and the great vessels in the thoras 
In the neck and m the abdomen the vessels are subjected to 
positl\ e pressure. The blood will move from the positive pres- 
sure regions to the thorax where the pressure is negative, so that 
the negative pressure m the thorax serv'es to suck and draw 
blood mto the chest The jueldmg, thin-walled veins will be 
much more affected b}' the negative pressure than the com- 
paratively thick non-distensible arteries The negative pressure 
of the pleural ca\dties acts to enhance the flow of blood from the 
veins into the heart, not interfering with the arterial outflow 
of the heart’s blood Since, during in^iration, the negative 
pressure is greater, the heart will receive a greater siqiply of 
blood during mspiration, and thus the arterial blood-pressure 
will be greater during mspiration 

The structure and djuianucs of the lesser circulation have im- 
portant bearmg in the dimcal appreciation of pulmonary vessel 
sclerosis 

ETIOLOGY 

From our brief review Of the physiology and anatomy it is 
apparent that the pulmonary artery g^stem represents a conduit 
for blood extendmg from the conus arteriosus of the nght ven- 
tricle to the mitral ^’alve in the left side of the heart Obriously, 
an interference or obstruction of blood flow in the pulmonary 
sj’stem can produce heightened blood-pressure within this 
system, and dilatation of the walls of the arteiy with subsequent 
pathologic thick enin g The most usual site for obstruction is 
the mitral val^ e hlitral stenosis is a frequent accompaniment 
in pulmonarj' sclerosis In rmtral stenosis the condition of 
back pressure is distnbuted o\ er the greatest possible extent of 
the pulmonarj’ arterial bed, inasmuch as the obstrucrion to 
blood flow takes place at the very exit of the sj’stem There 
IS, also, the added factor of resultant lung congestion mduced 
by scant cmptjmg of the left auricle, its early stret ching , its 
ineffectual hj-pertrophy in its attempt to overcome its engorge- 
ment And jet rmtral stenosis can be found, though extremelj 
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rarely (see Table 4), in patients who ha^ e general artenosclerosis 
and in whom the pulmonary circulation is spared That this * 
mechamcal obstruction is an important element m the produc- 
tion of pulmonat} artenosclerosis is nevertheless likely, for that 
matter, obstruction an}T7here m the lesser circulation We may 
find the obstruction congemtal or acquired Under the ac- 
quired causes, the block may exist in the pulmonary vems, 
withm the pulmonary vessel bed as m general pulmonary arteno- 
sclerosis, m any of the large branches, m pulmonary artentis 
(luetic, Ayerza’s disease), m pulmonary valve msuffiaency, in 
acquired pulmonary artery — ^aorta aneurysmal mvolvement, m 
obstruction from pathologic processes m the lungs, » e , emphy- 
sema, or pulmonary venous congestion, etc , m mediastmitis 
Congenitally, there may be coarctation of the aorta, hypoplasia 
of the aorta, an madequatdy developed nght ventncle, or narrow- . 
mg of the pulmonary veins ^ 

Whatever the cause of block, eventually the lesser pulmo- 
nary circulation engorges and suffers because the left ventncle 
grows meffective to mamtam the essential balance of pressure 
between the nght and left sides of the heart As a result the 
unopposed force of the nght side of the heart perrmts lung 
vessel engorgement to mcrease, and pathologic changes m the 
walls of these vessels take place 

A review of the reports of the last 800 cases coming to autopsy 
at the Montefiore Hospital discloses two groups of cases, viz , 
a larger group of 41 cases in which pulmonary vessel sclerosis 
was present, but m which there was also general artenosclerosis, 
and a smaller group of 18 cases in which the sclerotic process 
seemed to be confined to the pulmonary vessels alone A sur- 
vey of these 18 cases of pulmonary vessel sclerosis (see Table 2) 
indicates that the condition was about equally distnbuted m 
both sexes, that the age madence ranged from twelve to fifty- 
SL\ years (5 cases were xn patients less than twenty-four years 
oif), that often a lesion was found m the limgs, not always of 
direct beanng upon the lung vessel sclerosis, and that in fifteen 
instances the mitral vahe was markedly stenosed, only shghtly 
* Burton-Opitz (see Bibliography) 



SCLEROSIS OF PtiLMOIfARY ARTERY AXD BRAXCHES 679 


thickened in another case The relationship of mitral stenosis 
to puhnonai}' arteij’’ sclerosis we shall discuss more fully In 
these cases the histories record no particular infection as a 
direct causative factor But this pomt ma}' not alwa 5 -s have 
been kept m mmd by the hospital intern when he obtamed the 
amanuensis Certainlj- m Case No 6 (autopsy No 3567-A) 
infections were searched for, smce the patient presented sjmip- 
toms which aroused the suspiaon of pulmonaiy v^el disease. 
The histoij-* of this case is as follows 

H L , age Jeinsh male, bom m Russia, a painter by occupa- 

tion He entered Montefiore Hospital m August, 1921, complaining of 
dj'spnea, weakness, cough, pam m the chest upon deep inspiration His 
famil>, personal, and past history yielded httle relevant to his present con- 
dition His occupation led to the study of possible plumbism as a factor, 
but this was not established Qmically he presented a striking progressive!} 
increasing cyanosis, dyapnea, polycythemia, and some curving of his finger 
nails, but no distinct clubbing The blood-pressure was 105/70 There was 
no eiidence of syphilis, tuberculosis, or nitrogen retention, and the x-ray 
studies revealed extensiia peribronchial fibrosis, most marked m the left 
upper lobe, slight hyperaSration of both lung fields, and moderate hilus 
fibrosis The *-ray of the heart showed a broadening of the aortic shadow 
and an increased prominenoe of the arcus pulmonans The patient’s condi- 
tion was rather stationary for a number of months, a dmical notation made 
about seven months after his admission reads as follows "No murmurs 
audible There is a slight thickenmg of the radial arteries Blood shows 
marked polycythemia However, there is no true clubbing of the fingers, 
although naUs are curved and cyanotic. The cardiac enlargement, enlarged 
hver, m the absence of signs of advanced structural emphysema, suggest the 
possibility of sclerosis of the smaller radicles of the pulmonary artery" (Dr 
£ P Boas) 

The laboratory findings were a negative blood Wassermann reaction, 
the sputum repeatedly negative for tubercle baalb, an increase m the number 
of red blood-cdls (8,363,000) and in the percentage of bemoglobm (110 per 
oont ) with a white cell count of 16,400, of which 75 per cent were polynuclear 
cells The blood chemistry figures were not abnormal The cyanosis became 
extreme, assuming a dark muddy gray character, gradually signs of cardiac 
failure supervened, the patient dying in March, 1922 The autopsy performed 
ten hours later by Dr D P Seccof is given in the following protocol 

Heart Weighed 320 grams Epicardial surfaces all over thin, smooth, 

* For permission to pubhsh this case I am mdebted to Dr B S Oppen- 
hcimcr. Chief of the Medical Service, Montefiore Hospital Dr Seecof, of 
the same institution, furnished this autopsy summary , and kindly helped in 
the procurmg of the autopsy records for this paper 
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and glistening There is marked dilatation of right ventricle and aunde. On 
section, heart muscle glazed, othemise normal Right aunde moderate!} 
dilated, slightly h}’pertrophied, right ventncle markedly dilated, moderateli 
hypertrophied The conus of the pulmonary artery markedly dilated, ad 
mittmg tips of three fingers Pulmonary nng stretched Pulmonary leaflets 
normal Tricuspid valve normal Left ventride normal size. No ab- 
normalities of mitral or aortic valves Coronanes negative except for slight 
3 rellow'ish flecking in intima in larger branches Pulmonary artery dilated, 
otherwise normal 

Aorta Small portion obtained shotrs no abnormalities 

Lungs Right marked emphysema along medial borders antenor lobes, 
lower lobe firm, upper lobe shows marked diffuse emphysema and upper 
third larger, emphj’sematous blebs up to 2 cm m diameter On section the 
upper lobes are slightly edematous, emphysematous, the lower lobe shows a 
confluent bronchopneumonia, red stage, the lung tissue dark red, fnable, 
dnps blood Bronchi slightly dilated and injected throughout Vessels 
m larger branches there is slight yellowish flecking of intima, otherwise nor 
mal Lefi siimlar m general to right — emphysematous blebs medial border 
upper lobe, marked emphysema both lobes Early confluent bronchopneu 
fflonia lower lobe Bronchi and vessels similar to right 

Spleen Weighs 200 gm average size and consistency, capsule thui, 
smooth On section, pinlash-red surface, smooth Malpighian bodies and 
trabeculre average size, here and there small areas of smooth grayish white 
up to 3 mm in diameter 

Kidney Weighs 220 gm., larger than average, firm On section, stna- 
tions regular, in places more prominent than average Cortex of average 
width, capsule strips with ease 

Liver (small portion) Shows marked chronic passive congestion and 
fatty infiltration 

Microscopic Nn/ej— Heart Muscle-fibers pale staining, moderate fatty 
infiltration Slight increase connective tissue, vessels slightly thickened 

Lung 1 Marked emphysema Bronchi markedly thickened Vessels, 
marked thickenmg all coats and hypertrophy of elastic layer 

2 Similar, in addition, diffuse congestion, most marked bronchial 
walls 

3 Large area of bronchopneumonia, moderate chronic passive conges- 
tion Vessels markedly thickened Bronchi dilated, walls thickened, and 
injected 

Liver Marked congestion, capsule thickened, fibrous 

Spleen Moderate general increased connective tissue, smuses dilated, 
Malpighian bodies large, trabeculae and vessels thickened 

Kidney Glomeruli slightly shrunken, fibrotic, moderate diffuse con 
gestion 

Anatormc diagnosis Pulmonary emphysema, emphysematous blebs, 
hypertrophy and dilatation conus pulmonary artery, dilatation pulmonarjr 
artery, marked passive congestion lungs, spleen, kidney, and terimnal con- 
fluent bronchopneumonia, early 
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There was marked dilatation of the pulmonary vessels, from 
the large stem of the artery extendmg through its ramification 
This may have been an idiopathic widening of the blood-vessels 
or the end-result of the prolonged and exaggerated emph3'sema. 

The photographs of the microscopic sections from the lung 
of this patient demonstrate the degree and extent of lung vessel 






Fig 115 — ^Lo\i pow’crmiCFophotographshoTnng three small pulmonary blood- 
vessels, with cccentnc thickening of the wall and narrowing of the lumen 


thickenmg m the smaller radicles, the musculature is probabty 
thickened and the elastic lajer lamellated, often in eccentric 
fashion Are we to mterpret this dilatation and muscular 
hjpertrophj' as a ^ecific pathologic entity, or does it represent 
merely an earher phase of the similar pathologic process seen in 
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pulmonary vessel sclerosis where the assoaated mitral stenosis 
probably played a telhng r61e m the genesis of the athero* 
sclerosis? 

That a tightly constncted mitral orifice seemingly contributes 
m a striking manner toward the evolution of pulmonary vessel 



Fig 116 — A high-power nucrophotograph of one of the three vessels, 
from Fig 115, * e , the one in the loner comer, corresponding to the number 
S on a watch dial, illustrates the eictent of lamellation of the elastic layer 

sclerosis is indicated by the case which follows (It is reported 
through the courteq'’ of Dr Maqiherson and Dr Shattuck, but 
is not included m Table 2, since it is but aisingle report unrelated 
to a study of the autopsy records from the Post-Graduate 
Ho^ital ) 



Fig 117 — A low-power nucrophotograph of a medium sized lung \es5el, 
depicting Its normal wall and elastic laj er The \essel is of the same magnifi- 
cation and almost of the same caliber as the one shown m Fig 119 Note 
the difference Figures 115-117 are from case H L. The pathologic ^essel 
lesions were like those published in the so-called pnmarv pulmonarv ^■es5el 
sderosis, the finer radicles chiefl> were affected Unlike this t>-pe of condi- 
tion, m the case of H L there was an emphysema, seiere in character Just 
■nhat part this emphysema contnbuted toward the production of lung vcssd 
impairment we cannot estimate As m pnmarv pulmonary vessel sclerosis, 
this patient, too, had no imtral stenosis 

The patient, A. P H , an Amencan Protestant immster, bom fifty years 
ago, entered the pnmtc corridor of the Post-Graduate Hospital in May, 1925 
He had had repeated attacks of rheumatic fever, the first when twelve years 
old, the second at the age of fifteen, when he knew that he had heart trouble 
For the past ten years his heart would fibnllate Ten Ntars ago he had pain 
in his left malar region and four years later he had difficulty from an impacted 
tooth in the same region Following the removal of the tooth one year ago 
he discharged pus For ten dai-s before his admission to the hospital he had 
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fever and sweating Upon physical examination the patient presented signs 
of basal lung involvement, an enlarged heart that was iibnllating, and had a 
stenosed mitral \’alve He was pale, but had no petechia The laboratory 
exaimnation showed a steadily increasing anemia of a secondary type with a 
leuLocytosis, the figures varied from 7000 to 13,400, the tendency being in 
most counts toward the higher number with polynucleosis Several blood 
cultures were sterile The blood cheimstry figures were not abnormal The 



Fig 118 — This IS a gross picture of the lung of patient A. P H , dem 
onstratmg sclerotic plaques (intimal) withm a large branch of the pulmonary 
artery 

patient continued his febrile course (from 101 8" to 105' F ) with an occasional 
chill A transfusion of blood did not help him rally He developed a ter- 
minal cerebral insult and died July 3, 1925 There was no cyanosis except 
as part of the very terminal picture The autopsy was performed one hour 
after death (I am indebted to Dr Klemperer for this report) and is as follows 
“Brain The galea hyperemic, the dura mater tense The skull from 
4 to 5 mm thick. The vessels at the base of the brain thin walled In the 
right arteria cerebri media there is an embolus which adheres to the wall of 
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the vessel The nght hemisphere is larger and softer than the left and the 
gyn flattened On section the left hemisphere is \nthout changes, the right 
centrum seim-o\'ale, the nucleus caudatus and lentiformis and the capsula 
interna softened and hemorrhagic. Middle brain and cerebellum 'mthout 
changes 

“Lungs Left pleural ca\-ity empt}, pleura smooth and shiny The 
lung IS \rell aSrated and distended In the upper lobe a small fibrous nodule 












- 


rig 119 — \ Io^\ -power microphotogxaph (of the same magnification 
as Figs US and 117 of patient H L), portrajing an extensn’e grade of 
sclerosis in the medium sized wssels, from patient A P H , the intima is 
thickened, and the clastic Ia>cr lamellated A companson with Figs 115 
Md 117 of H L (where rmtral stenosis did not exist) establishes the fact that 
tn A. P H (nhere rmtral stenosis tos present) the larger and medium sized 
TOsels were assailed, while in H L the pathologic process was confined to 
the lungs’ finer radicles, the larger vessels escaping alteration 

the size of a pea On section pus can be pressed out from the bronchi of the 
lower lobe 

Right lung The lower lobe adherent to the diaphragm, about 50 c.c. 
jallow fluid in the pleural caiat} , the lower lobe compressed Pleura smooth 
and shiny On the surface of the lower lobe a harder brownish nodule orom* 
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inent On section the smaller branches of the pulmonary artery plugged 
with emboli The nodule in the lower lobe well circumscribed, brownish, 
wedge shaped The lung tissue is not aSrated, tough The large branches 
of the pulmonary artery show numerous yellow patches 

"Heart The pericardial sac contains about 20 c.c turbid yellow fluid. 
The surface of the heart markedly red The heart markedly enlarged in both 
ventndes The left ventricle forms the apex, it is round The left aunde 
distended, its wall thickened, within the lumen a large spheroid thrombus 
which adheres by a pedicle to the wall The mitral valve is thickened, the 
diorda tendmea shortened The osteum allows only one finger to pass The 
aortic valves are retracted, the free margin thickened, and there arc ^erruese 
adherent on the surface The nght and medial valves are fused The smus 
valsalvse contain calcareous deposits Tricuspid valve shows thickened and 
shortened chords tendines. Pulmonary a^ves without changes The 
septum ventnculorum show s an area of yellowish-red discoloration beneath the 
septum fibrosum On section it appears yellowish-red mottled In the pos 
tenor wall of the left ventncle an area of older myomalacia The coronarj 
artenes show numerous yellow plaques, the aorta is smooth 

“Spleen This is normal in size The capsule is smooth In the center 
one scar, at the lower pole of the spleen an anemic infarct the size of a 
cherry The spleen, on section, is red, with increase of fibrous tissue 

“Liver The liver is normal in size, Glisson’s capsule is smooth On 
section It IS browaish-red The lobular markings are distinct Gall-bladder 
IS filled with green bile 

“Diagnosis Stenosis of the left aunculoventncular and ventnculo- 
arterial ostium Insufiiacncy of the mitral and aortic valves resulting from 
chrome endocarditis Recurrent endocarditis and calcification of the aortic 
valves Insufficiency of the tncuspidal toIvb Thrombosis of the left 
aunde Acute myomalacia of the left ventnde Artenosderosis of the 
coronary artenes and pulmonary artenes Embolism of artena cerebn 
media dextra Encephalomalacia rubra of the nght hemisphere (including 
capsula interna, nudeus caudatus and lentiformis) Multiple recent and old 
mfarcts of spleen and kidney Hemorrhagic infarct of right lower lobe of 
lung Fleuntic exudate in nght pleural cavity with compression and ad 
hesions of nght lower lobe Chronic emphysema of both lungs and chronic 
purulent bronchitis of both lower lobes Vens stasis of lower ileum 

“Comment In the light of the histologic examination of the heart mu'cle 
with the findings of Aschoff bodies in great numbers, the case can be con 
ceived of as a case of recurrent rheumatic endocarditis The embolism most 
probably is denved from the thrombosis of the left aunde There is no 
macroscopic or microscopic evidence of a supenmposed bacterial endo- 
carditis “ 

This patient had heart disease for nearly forty years His 
recent bacterial endocarditis engrafted upon a rheumatic heart 
bore no relation to his pulmonary atherosderosis, but the presence 
of the old stenosed mitral valve is significant 
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In Table 1 we note 37 patients who bad nutral stenosis during 
life with rlini ral signs and symptoms, whose autopsies did not 


TABLE 1 

THIST\-SE^•E^ Cases of Mitral Stenosis Uh associated with Polmosart 
Vessel Sclerosis or Geiieral Arteriosclerosis 


No 

d 

cases. 


Age i&csdecce 


Sex. 


10 to 
20 

yon. 

20 to 
30 

years. 

30 to 
40 

years. 

40 to 
50 

years. 

50 to 
60 
seats 

Male. 

Fe- 

male. 

Retaarts. 

1 

13 

cases 

7 

cases 

S 

cases 

6 

cases 

3 

cases 

19 

18 

The evidence (history si^cs 

symptoms) indicates that these cases 
Ttere practical!) aD rhenmatic in sa- 
tore and that the mitral lesion bad ex* 
istri anytrhere from four months to 
thirteen years. 


bare any blood-vessel sclerosis m the general or lesser circmts 
These cases were chiefly of comparatively 30 ung people, the 
lesion had existed many years in most of them, and the gian 
of life had been shortened apparentlj* The sexes were about 
equally represented, the etiology practically^ always, of a rheu- 
matic nature Among 800 autopsy records, then, there were 37 
cases of mitral stenosis imassociated with vessel sclerosis Evi- 
dently, a tightened mitral opening, of itself, is not a frequent 
cause of pulmonary vessel sclerosis, it failed to produce pul- 
monary \essel sclerosis in 37 cases We may' assume, perhaps, 
that these 37 people did not hve long enough to enter the middle 
and advanced years of life durmg which time blood-vessel 
sclerosis is wont to deAelop On the other hand, masmuch as 
mitral stenosis was discovered fifteen times in a small senes of 
IS cases with pulmonary vessel sderosis, we may postulate a 
cAusal mterrelarionship between these two conditions It 
may not be far fetched to imply that m this small group of 18 
cases there may ha\ e already existed an “anlage” defect m the 
oichitecture of the lungs’ blood channels and that the acquired 
vahe closure enacted its mechamcal disturbances, causmg 
hypertension m a congenitally TTilnerable A-ascular ^stem 
With pulmonary atherosclerosis as a final result These cases. 
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TABLE 2 

Eighteen Cases of Pulmonary Vessel Sclerosis Without Gehebal 

Arteriosclerosis 


Autopsy 

number 

Age 

Sex 

Pulmonar> arteo 
changes 

Mitral 

stenosis 

Lungs. 

3029 

18 

B 

{Large vessels thickened 

Pt«ent 

Interstitial pnenmonia. 

3030 

44 

mm 

Early atheroma 

Present. 


3064 

23 

M 

Atheroma patches 

Present 

Old healed tuberculosis. 

3142 

13 

H 

Atheroma 

Present 

KSaHHH 

3260 

41 

■ 

Irregular thickening of 
large \essels 

Present 

Chrome passive conges* 
tton 

3S67-A 

45 

M 

Dilated conus \essels 
thick especially clastic 
layer 

Absent 

Emphysema chronic bron 
cmtis. 

3355 

12 

M 

Atheroma patches 

Present 


3662 

39 

■ 

Intuna moderately thick-^ 
ened sclerosis of root 
\*essets 

Present 


3663 A 

17 

B 

Moderate thickenmg of 
vessels 

Present 

Infarcts. 

3668 

58 

M 

Moderate thickening of 
root vessels 

Present 

Emphysema old holrf 
tuberculosis of apicm 

3670-A 

44 

M 

Moderate thickening of 
root vessels 

Present 

Emphysema btondutn, 
chronic passive .conges- 
tion 

3680^ 

54 

M 

hloderate thickening of 
root \Tssels 

Present. 

Emphysema chronic pas- 
sive congestion. 

3682 

49 

M 

Intima atheroma conus 
dilated and hypertropb« 
i^^jiulincmar} arte^ih- 

Absent 

Emphysema asthma. 

3736-B 

44 

■ 

Vessels thickened and di- 
lated 

Present 


3743 

56 

M 

Vesseb thickened and di 
bted 

Present. 

Inlarcts, ehronie eongrs- 
tion 

37S2-C 

18 

F 

Early atheroma. 

1 Slight 
thicken 
ing of 
niittal 
valve 

Inlands chronic passive 
congestion 

3754-A 

15 

■ 

Marked thickenmg; conus 
thickened 

Present 


3760 

23 

F 

Moderate thickening* 
conus thidcened 

Present. 



■■i 



■iMJ 



Of these IS cues shovini; sclerotic chances In the pohnonaiy arteries 15 eahibited nutral^ 
osls 1 case had sltsht thickening of the valve. Pulmonary atherawlerosls here s eem s to occur 
the comparative youth of life. 
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therefore, may stand as an exquisite example of the influence 
of an elevated blood-pressure operating ■withm the blood- 
vessels of a closed lung orpilation ^ 

As is well known, pulmonary artery sderosis occurs with 
sclerosis in other parts of the arterial S 3 retem An attempt was 
made to correlate the arteriosclerotic changes in the cerebral, 
coronary, renal, and extremity vessels with the occurrence of 
arteriosclerosis m the lung vessels This is seen in Table 3, 

TABLE 3 


Forti-ove Cases of Polmovari Vessel Sclerosis iv Patievts Wits 
General Arteriosclerosis 


Ko 

of 

cues. 


Sex 

Arteriosclerosis involving 


Age uadesce. 

Male. 

Fe- 

male. 

Cor- 

onar 

les. 

Kid- 

neys. 

Aorta 

Cere- 

bral 

Mitral stenosis. 

41 

Se\*eiiteeQ to maety- 
oae )*eaxs (t case 
seventeen yoxs, 1 
ctse eighteen j'cxn) 
others all over foi^- 
SIS yean, greatest 
number at sixty 
years o* over 


19 

In 37 
cases 

In3t 

cases 

In 3 
cases 

In3 

cases 

IsScases akoScases 
eC slisbt dueba; ol 
tniual %'alve. 


Of these 41 eases sbowin? general artenosderosis plus sderosis of the pnlmoaary veas^ 9 had 
cutra] stenosis and 3 cases bM slight thidceains <if the valve. 


which consists of 41 cases, of which 9 had mitral stenosis and 3 
slight thickenmg of the Tralve In 29 instances there was no 
mvolvement of the mitral valve It may be that the ngidity of 
the valve in these cases represents but an additional phase of 
the general sclerotic process gomg on m the general and pul- 
monary circulation at the same time In other words, in a 
sense we may mdude the sderotic process at the mitral valve 
as part of the sderosis of the lesser drculation as a whole or as 

‘ An cxpenmcntal study m animals planned to produce hypertension m 
this shut-m sj-stem, bj means of an artificially placed obstruction at the 
mitral opening, imght yield knovrledge of interest and value for a compre- 
hension of the mcchamsm of hypertension and its relationship to blood-vessel 
alterations Such a stud} is contemplated for the near future 

AOL. 0—44 
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part of the general systemic disease even thou^ the left aunde 
IS comparatively spared Such an mterpretation •would unph 
that in these cases the obstruction at the valve contributed 
httle if any to the cause of pulmonary vessel sclerosis This 
pomt of \uew gams some support smce 29 cases m the group 
revealed ad'ranced general sclerosis •with clearly defined sderotic 
changes m the pulmonary vessels, the mitral valve remainmg 
unaffected On the other hand, we cannot exclude the possible, 
m fact, extremely probable significant influence of an obstructed 
mitral valve m the genesis of pulmonary artery sclerosis, first, 
because, as already pomted out, a stenotic mitral val^e would 
serve as a mechamcal cause to produce mcreased puhnonarj 
blood-pressure ■with consequent pathology m the walls of the 
lung vessels, and, second, because of the strikmg association 
at the autopsy table of pulmonary vessel sclerosis and mitral 
stenosis The chart illustrates this latter point, viz 


TaW- 

Kumber of ca«es 

Gesml arteno- 
sclerosis 

PulbioDoo v^el 
sderosis 

Mitial stnitsB- 

2 

18 

Absent 

Present 

15 cases 

3 

41 

Present 

Present 

Peases 

4 

80 

Present 

Absent 

1 case 


Table 4 is a rlsum6 of 80 cases of general artenal sclerosi 
tj-pical m all respects This table is mcluded because it offer 
testimony, if any -vi'ere needed, that m such cases sclerosis of thi 
pulmonary ^essels may be absent In 21 records there is n( 
mention that the pulmonary vessels were studied or considerei 
for sclerosis, m 59 cases they were specifically studied It 1 
probable that sclerosis of the pulmonary vessels, if encounten 
m these 21 cases, would have been noted, however, we may as 
sume ■with safety that m 59 cases the condition of pulmonar] 
vessel sclerosis ■was not discovered after search The age ma 
dence was almost similar to that of the group of Table 3, genera 
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artenosderosis occurring in well-adranced years, the sexes rep- 
resented by 33 males and 47 females Here mitral stenosis was 
seen m one instance only Out of SO cases of advanced arterio- 
sclerosis with no pulmonaij’^ vessel sclerosis, mitral stenosis oc- 
curred once 

This presents a startling contrast to the frequencj* of mitral 
stenosis m pulmonary vessel sclerosis found as an isolated 


TABLE 4 

Eightt Cases of Maseeo Gexesal Ariesioscxerosis Without Pul* 
uovAEY Vessel Sclerosis 


No. 

of 

cases. 

Age Isadesce. 

Set 

Artenocdexosis involims 

Mi- 

tral 

sten- 

osis. 

M 

F 


Cor- 

onary 

les. 

lud- 

neys. 

Cere- 

braL 

1 

Ad- 

reaaL 

Mcs. 

en- 

teric. 

E(- 

tteja- 

itie& 

EO 

Thut) {onrtoagbu- 
five years greatest 
niutib<T of eases be- 
tween fifty and sixty 
years. 

33 

1 

In 31 
cases 

In 45 
cases 

lb 50 
cases 

In 20 
cases 

In2 

cases 

1 

In 3 
OSes 

Infi 

cases 

Ini 

case 


01 tbese SO cases of sdvuced general artenosclerosu there ts no recorded CMdecce of pulxnosar 
vessel kIoosaS. On^ one case had xrubol stenosis. 


pathologic condition, and in pulmonaiv' vessel sclerosis occur- 
ring m general arteriosclerotic patients It seems safe to infer 
that mitral stenosis is related to the presence and perhaps causa- 
tion of sclerosis of the lung artenes inasmuch as mitral stenosis 
was practically alwaj's present m pulmonarj’- vessel sclerosis 
alone (see Table 2), and mitral stenosis was found m about one- 
quarter of the cases when pulmonar} vessel sclerosis was associ- 
ated with S 3 'steimc artenosderosis (see Table 3), and finallj', 
because m general artenosderosis, unassociated with mvolvement 
of the lung vessels, mitral stenosis was practicallj' absent (see 
Table 4) 

We maj' ask the question whether or not general arterio- 
sderosis has anj' influence m stemming or pre\enting the 
production or development of lung arterj' sderosis Smgularlj*, 
in this group (i c, tabulated m Table 4) of dderlj- people 
With marked degenerati\e blood-^essel changes throughout the 
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body, the pulmonary A-essels were qjared It is as if the pro- 
foimd change throughout the entire general arterial tree could 
not penetrate to the blood-vessels in the smaller circulation 
canymg on its normal physiology, and this despite the fact 
that in many instances there was chrome emphysema, chronic 
bronchitis or lung infarcts, and even heart muscle changes 
Such an observation raises the query whether we are dealmg with 
a process or agent suf&ciently speerSe or selective to qiare the 
pulmonary vessels though all other vessels are attacked, or 
whether these pulmonary vessels escape pathologic change be- 
cause they are, as it were, outside the circmt m which abnormal 
fluctuations m velodtj'- and pressure operate Yet if this is a 
possibihty, why is there pulmonarj’’ \essel sclerosis so often 
found m patients with general arteriosclerosis? Certainly, m 
patients of long-standmg artenosclerosis, pulmonaiy vessel 
sclerosis might be eigiected to occur, and it does ^Mien present 
m general sclerosis are they both part and parcel of the same 
imderlymg condition, or are they mdependent and separable 
conditions?* 


E\’3ns says that the pulmonary artery and its branches resemble closely 
the architecture of the aorta The outer coat has an adventitia of loo'e 
connective tissue containing few elastic fibers and occasional longitudinal 
muscle-fibers arranged in bundles Nutnent vessels are present Close to 
the inner border is the media which has many strong elastic fibers circularly 
arranged, and between them are muscle-fibers in all directions, but pnnapally 
having a circular direction He then goes an to quote Torhorst’s description 
as follows "Along the inner border of this laminated coat is the musculo- 
elastic layer running longitudinally to the vessel, but whose individual muscle 
bundles form a netnork This musculo-elastic layer also contains elastic 
fibers, which along its inner borders are aggregated into a denser bundle to 
form the inner boundary between this layer and the intima proper The 
intima, innermost layer, in the main, has a circular direction and consists of 
connective tissue, but is nch in fine elastic fibrils, giving the appearance 
often of strong elastic tissue fibers In small arteries* both musculo-elastic 

* Combining Tables 3 and 4 we have a total of 121 cases of general 
artenosclerosis, of these, 41 also had sclerotic involvement of the pulmonaiy 
vessels The incidence of pulmonary vessel sclerosis in general arteno- 
sclerosis was about 33 per cent 

* A matter of importance is the identification of what is meant by an 
artenole (as distinguished from a small artery or capillary) in the lungs and 
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and connecti\'e-tissue laj'ers are thu and -neak. E\'ans is m accord \rith 
Torhorst and Ehlers, vrho state that degenerati\’e changes m the pulmonary 
artei> begm in the musculo^lastic layer, simulating the reaction and change 
m the aorta described b> Jores in 1903 Jores described m this connecbon 
tnx> reactions, h3'perplastic mtimal thickemng (1) mvoliong the musculo- 
dastic layer and mner elastic lamella, and (2) a regenerative connective tissue 
increase of the mtima, ongmating m the innermost laj'er Both these types 
of reaction are to be found, accordmg to these authors, m pulmonary arteno- 
sdeiosis 


According to some authors infections* play an important 
r61e m the etiologj’’ of this condition Not only can the pul- 
monary arterj* suffer as a sequel to the general orculatorj- dis- 
turbance brou^t about b}' infectious diseases, but the infectious 
agent itself maj’ assail directlj’’ the mtima of the pulmonarj’’ 
arteij' There are thus reported acute cases of ulceration 
due to F^nkel’s diplococcus, to pneumococcus, to tj-phoid 
bacillus, to gonococcus, to the infectious agent of vanola (3 
such cases ivere reported) The more general rule is to find pul- 
monary artery sclerosis caused by repeated insults from an 
infectious process, notably a gonorrheal mfection It is strange, 
mdeed, that only the pulmonarj' arteij’ and its branches ^ould 
be singled out by an infectious agent It is claimed that poly- 
arthritis and pericarditis may be a^odated nith sclerosis of the 
pulmonaij' arterj-. The ^ essels here may possibly be attadred 
b}' the same infection responsible for the disease in the joints 
or m the pencardium or, it may be, as in the case of pericarditis, 


m all the other organs and tissues of the bod> , for that matter Our compre- 
hension of the ph\-siologic forces capable of producmg hypertension and 
blood-vessel alteration -within the lesser arculation or greater arculation must 
rest until there is a unanimitv of opinion as to which blood-v-essel radicles 
are pnmaii]} affected, and how their altered appearance differs from their 
non^ state 

*A protracted discussion at this time upon the -wisdom of accepting 
infection as a selective (speafic) etiologic, factor seems to us futile It mav 
wall be that mfection is not a factor at all and that the same type of de- 
generative change obsci^ad in sclerosis of the aorta and its branches occurs 
also m the sclerosis of the pulmonary artery and its branches We reserve 
for a future occasion, -when our jiathologic studies shall be completed, the 
detailed consideration of the pathologic changes in the pulmonar\ artery 
vessels of the autops\ material in our hands 
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tliat altered circulatorj' derangement produces blood-prcssurc 
disturbances m the pulmonar\ arteries, causing sclerosis of tlieir 
walls Though tlie French writers hold alcohol as a cause, this 
IS not likely, nor does sj^hihs pla> a r61e (See, however, reln> 
tion of lues in Ayer?a’s disease ) 

SYMPTOMS 

From tlie foregoing it is obvious tliattlie clinical picture will 
depend, m large measure, upon tlie causative or accompanying 
patliologic features Pulmonary artery sclerosis frequently 
follows as a result of these patliologic conditions and so adds 
matenally to the burden placed upon tlie right heart Of itself 
pulmonary' arterj' sclerosis can compromise tlie function of the 
nght heart Clinically, tlicrcfore, as a rule, vre observe s\Tnptonis 
produced by Uie original condition, » c , mitral stenosis, emph}’- 
sema, etc There is, however, a sjTnptom syndrome whicli may 
be recognized, pointing to Uic existence of pulmonaij' vessel 
sclerosis* The concomitant patliologic disturbances of the 
heart or tlie lung, tliough capable of producing confusing clinical 
symptoms, should not, and may' not, interfere ivith the rather 
distinct clinical recognition of sclerotic involvement of the 
pulmonary vessels If tlie patient is seen late in Uic course of 
tlie disease when cardiac failure super\'cncs, it may' be impos- 
sible to recognize pulmonary' vessel disease 

‘A clinical distinction bcU\ccn prinnrv and sccondarj piilmomry \cs«cf 
sclerosis CMSts For cjjunplc, Giroux asserts tint cjinosis and dispnei arc 
more dominant signs in the primary type, w liilc in the secondary cases, initiated 
bj heart or lung disorders, there is a tendenej to dro^^slness, "the\ doze 
e\a:r>a\herc, on a bench, in the midst of a meal, and it is frcqiientl) during 
this somnolent state that thej succumb", a racking cough and profu'ie ex 
pcctoration dc\a:lop in some of these patients The 5 pnmar> cases pub- 
lished by Eppinger and Wagner had pol>c}themia, cyanosis, djspnea, and a 
characteristic * ray picture, herein the lungs failed to show signs of stasis, 
in contradistinction to the pnscncc of lung stasis from mitral stenosis Their 
patients experienced no pulmonar} intermittent claiidicilion (as described 
b> Posselt), nor did thej have an\ "heart failure cells” in the sputum They 
summarized the salient features of primaia pulmonary aessel sclerosis ns a 
disease showing a large right heart with a comparatia ely small left heart, no 
lung stasis (absent heart failure cells), a small pulse, impressiae cyanosis, 
marked edema, relatiaely mild dyspnea, and characteristic x ray findings 
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The condition is a chronic one and the sjmptoms are slow, 
gradual in their development, and of long duration There is a 
remarkable dispantj' between the fuUj' developed impressive 
qanosis and the comparative mildness of the d 3 ^nea There 
IS httle endence of sharp cardiac failure, so that we do not 
generally see edema of the extremities or the accumulation of 
fluid in the sac cavities There are verj- apt to be recurrent 
attacks of hemopt^^is There is no body wasting, there is no 
destruction of the blood-ceUs apparent (no icterus no skin hemor- 
rhages) The course of the condition is practically afebnle and 
there is no distinct leukocytosis Patients complam of deep- 
rooted chest pam, but without anxiety of death and without 
typical radiation as in cardiac angina The disease pursues an 
ever-mcreasing and relentless course, m some cases there are 
remissions of comparative comfort and freedom from pam 
and hemoptysis, the Q'anosis nearly alwa}^ persists un- 
changed In somewhat greater detail the sjTnptoms are as 
follows 

Hemoptysis — This sjrmptom is present, particularly in cases 
■with obstAiction m the pulmonat}’’ circulation, notabty m mitral 
stenosis, and m lung congestion Dargems,* in 72 cases of “car- 
diac hemoptj'sis,” had 53 cases of mitral valve disease, of which 
27 were stenotic But m the dinical condition of pulmonary 
sclerosis from whatever cause hemorrhage from the lungs is 
hkel} The altered and augmented pulmonarj' pressure can 
produce pulmonaiy venous congestion, dilatation and bulgmg 
of the capillanes, also vances, these, together with embolization 
of the pulmonaiy artery branches and resultmg mfarcts, may 
lead to degeneratii e processes m the walls of the vessels Hem- 
optysis maj follow as a consequence of these conditions It is 
not alwajs necessanlj’’ the sclerosis of the puhnonaij' vessels 
which produces hemorrhages, but rather the underljing patho- 
logic disturbance responsible eventual!} for the sclerotic change. 
Howe\er, the hypertension m the pulmonary vessels and the 
sclerotic degenerative alterations m their walls frequently can 
gi'e nse to hemoptyses Clmically, we must bear m mind 
' Darrins Quoted bj Posscit, also bv Giroux 
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heart infections, lung infarctions, pulmonarj' tuberculosis, pur- 
puras, etc , as conditions for diagnostic diifcrcntiation 

Clubbed Fingers — ^Possclt maintains that clubbing of tlie 
fingers docs not, as a rule, accompany tliis affection, and he 
advances tins fact as a pomt m differentiation between congenital 
cardiac condition, etc It is beyond the province of tlus paper 
to discuss m detail the subject of clubbing of tlic fingers It 
would appear that m manj eases of long-standing infection 
clubbmg of tlie fingers can occur. Thus, for instance, Locke 
reported 144 cases m w'hich 113 had lung conditions (mtli in- 
fections), 6 had heart conditions, and 11 had alimentarj' tract 
lesions (6 of these were biliary' cirrhosis) In connection witli 
the lung cases clubbing was noted most frequently in lung 
mfcctions G^ronclucctasis) of tlie low'cr lobes The factor of 
dramage may be important here Patliologically, tlie clubbing 
represents a slow, progressive bone-forming periostitis, involving 
not only' tlie termmal phalanges, but tlie skeleton in otlicr 
parts of die body , m fact tlie joints also may show erosion of 
the cartilages, tliickcnmg of tlie synovial membranes and per- 
haps effusion, while soft parts arc l^cly' to become hypertrophic. 

Tlus type of clubbed fingers is known as hy’pertrophic pul- 
monary' oslco-artliropallry' and represents a permanent bony 
change Such is not Uic case in simple clubbmg of tlie fingers 
The latter condition is apt to diStippear upon Uie climmation 
of the culpable infectious focus in tlie body. However, even m 
so-called simple clubbing, Locke found definite bone cliangc in 
12 out of 39 cases In pulmonary arteriosclerosis tlicre may be 
an occasional instance of simple clubbing, indicating involve- 
ment of the soft parts, but the bone is spared There may be 
a rongmg degree of cy anosis of the finger-tips, but hypertrophic 
pulmonary' osteo-arthropatliy is not found 

Cyanosis is a prominent feature and an early' one The face 
(ears, nose, lips), buccal mucous membranes, also die cy c-grounds 
can become plum colored, die limbs almost of die same hue, as 
the disease m die lungs lasts or develops It is well to remember 
that a mild or e^cn well-adranced degree of cyanosis may' be 
due to the primary cause of die pulmonaiy sclerosis, thus c}'- 
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anosis ma}' accompan}' the mitral stenosis, pericarditis, pleuritis, 
or postmfectious myocardial degenerative processes, or poly- 
cythemia (relatii e) In pulmonary vessel sclerosis the grade of 
cyanosis ma}' be extreme This findmg is striking because ■with 
It there may be no e^^dence of acute cardiac failure or pul- 
monaiy stasis with its usual train of signs, such as edema of the 
limbs, hydrothorax, ascitis, etc The cy'anosis is greater over 
the upper part of the bod}', particularly m the face, neck and 
upper thorax, and fingers Faroxj'sms of alarming cy'anosis 
can take place, sometimes accompamed by transient hemoptyses 
and attacks of deep-rooted chest pain 

Byspnea, generally, is not a prominent sign or sjTnptom. 
As for cyanosis, so too •with d3*spnea, the primary cause of the 
lung or heart disease may be the imderlyung cause Emphj’sema 
ma} be a chief contnbutmg cause In pulmonary vessel sclerosis 
the loss of elasticity' and the progressive ngidity of even the 
smallest \essels prevent the proper exchange of normal gases, 
this mterferes "with the normal effect of respiration upon the 
pulmonary blood circulation The carbon choxid content of the 
blood and its effect upon the respiratory center, accordmgly, 
haie important bearing upon the dy’spnea, but, m addition, we 
ha^e to consider the mechanics of the circulatory system with 
its hypertrophy* of the nght a entride, the augmented pulmonary 
blood-pressure, the increased venous pressure, the hampered 
reqnratory' mechanism, and the deranged phy'siology following 
these factors Moreover, a polycythemia or, better, ery'thremia 
is likely to be present This possibly means a greater oxygen- 
carrying capaaty in the blood-stream because of the increased 
number of ery*throcytes Despite the marked change in actual 
mechanics of circulation, ■with its likely resultant physical de- 
mngement, dy ^nea remains not a significant finding, and this, 
too, m the face of striking cyanosis In other words, we are 
dealmg ■with a situation where a well-advanced cyanosis is seem- 
™8b out of proportion and therefore preponderant to a mild 
bpe of dyqinea and to the absence or mild degree of stasis 
present The respirations are not mcreased, there is no change 
ui the type of respiration, » c , no Cheyne-Stokes or Biot character 
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Pam — ^It is knomi that m coronary sclerosis, for instance, 
there may be pam, that sclerosis of the abdominal vessels can 
cause pam (Ortner), that the penpheral vessels of the extremities 
may produce pam (mtermittent claudication), but the mech- 
anism of pam m these conditions is not clear, nor is its signifi- 
cance and ongm xmderstopd m pulmonary artenosclerosis 
In sclerosis of the pulmonary vessels stenocardia is not present 
If aortic disease is re^onsible for substemal pam, we have no 
evidence to support any similar view that sclerosis of the pul- 
monary artery, at arfy correspondmg site, may produce a smi- 
ilar tj’pe of pain Although the exact localization of the site of 
pain IS not determmed, pam is not a rare complamt m pulmonai}' 
vessel sclerosis , it may be mtenmttent and severe The radiation 
is apt to be toward the upper part of the chest, and with it 
there is a sensation of deep-seated though ill-defined distress 
withm the lungs themselves The pam is paro^smal, its spread 
qmte limited There is no anxiety picture as m coronary disease 
attacks 

DIAGNOSIS 

We may expect to recognize pulmonary vessel sclerosis as a 
chrome, fairly well-defined clmical entity, but it is not surprising 
to meet a vanety of conditions possessmg signs and symptoms, 
as m pulmonary atherosclerosis, and, therefore, capable of pre- 
sentmg confusmg pictures We shall consider and summarize 
these pictures and outlme the sahent pomts of similarity and 
differentiation 

Polycythemia, a condition of decided mcrease m the number 
of red blood-cells There are two forms to be distmguished 

(1) A relative polycythemia, often termed ‘eiythrocytosis,” and 

(2) an absolute or true polycythenua, or erythremia The 
first type is caused by an unusual concentration of the blood, 
due to copious loss of body fluids, * e , excessive sweatmg, or 
vomitmg, or diarrhea The condition is nearly always transient 
and is characterized bj an mgiissation of all the blood elements, 
by dryness of the skm and mucous membranes, or an anuna, 
and by the readiness with which the patient improves after the 
administration of adequate fluid and salts The number of red 
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blood-cells and the percentage of the hemoglobin rise, but the 
blood findings and the bone-marrow response of true polycy- 
themia are nantmg, moreover, the spleen does not enlarge as 
in the true bpe and a tendencj’’ for bleedmg is unlikely Cj’anosis 
maj’ be pronoimced 

The true, absolute form of polycv'themia is called ^'ariously, 
Vaquez-Osler disease, splenomegahc or mj'elopathic pofycy- 
themia, poljC 3 themia inth chronic cianosis, erj’throcj’-tosis- 
megalosplenica (Senator), ciyptogenetic polj*cj*themia (R C 
Cabot), poh’cj'^themia rubra, or eiythremia These sjmonyms 
carrj’ the suspicion that the true pathologj* is not known or 
understood The absolute polycj themia differs from the relative 
form because it is persistent, chronic (though there maj' be in- 
tervals when the patient is comparati^ ely non-pol\'Q'themic, 
with an apparentlj' normal blood-count, the polj-cj themic 
phase reassertmg itself before long), it lacks the drj' mgiissated 
state, m fact, as a rule, exhibiting congestion of the tissues, even 
plethora, and it is unrelated to anj' demonstrable cause for a 
reduction m the quantity of blood volume The mcrease in 
the total number of red blood-corptisclcs is remarkable, the figure 
nsmg from 6 to o\ er 9 milhon, and m some cases higher, 12 
milhon (Cabot), 13 milhon (Koester) Tins is truly startlmg in 
the light of the estimation that a cubic millimeter of blood can 
hold not much more than about 13 million red cells, but, perhaps, 
the capacitj' for stonng red blood-corpusdes is altered m ery- 
thremic blood * Perhaps, too, the quantitx' of red blood-cells 
^aries m the larger arterial \essels, m the smaller arteries, in 
the capiUanes, and in the ^eins, this is likelier if obstruction 
to the circulation is a factor m the production of the P 0 I 3 '- 
C 3 *themia Smee we often encounter block of the circulation 
in pulmonar 3 \e 5 sel sclerosis (mitral stenosis), etc , it ma 3 ' be 
possible to demonstrate here, too, a similar degree of ^•a^ation 
in cell count dependmg upon the source whence blood was 

* It IS claimed that about 13,000,000 red blood-cells is almost the physical 
limit of “standing room" per cubic milUraeter Osier quotes Mann, to this 
effect, that there cannot be room for more than 13,900,000 cells per cubic 
millimeter of blood 
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obtained for examination ^ One should be on guard against 
error resultmg from variations m the technic of the test and in 
counts which arise from differences in serum content m blood 
obtained from the subcutaneous tissues or from the vein or the 
artery, the effect of artificial constnction being important m 
the two latter instances Geisbock, in a case of what was prob- 
ably erythremia, found the same quantity of red cells in the veins 
and in the artenes 

Correspondingly, the percentage of hcmoglohtn of the blood 
rises enormously, values up to 160 to 200 per cent having been 
reported The cautions mentioned m connection with the 
enumeration of red blood-cells obtain here too, perhaps, with 
greater emphasis, since hemoglobm estimation provides a greater 
source of error than enumeration of red blood-cells Generally, 
the hemoglobin increase does not parallel, to the same extent, the 
red cell quantitative mcrease In most cases there is a color- 
index below 1, mdeed, m some mstances there is a very low 
hemoglobin figure The color-mdex is depressed not because 
there is lack of hemoglobin m each red cell (as is the case in 
chlorosis), but rather for the reason that the blood circulates an 
unusual proportion of microcytes, in other words, a large number 
of red cells are counted as such, but because of their duninutive- 
ness they hold a small amount of colonng-matter 

There is a comparative laikocytosts in relative polycythemia, 
the condition bemg brought about by the condensation m the 
blood followmg upon depletion, but m polycythemia rubra 
(true, absolute) there is a constant hi^er level of the total num- 
ber of leukocytes Althou^ the figures may not reach those 
observed in acute mfections, leukocytosis is definite, absolute, 
and, at times, marked (20,000 to 30,000), a dommance of the 
porportion of polynuclear cells bemg mamtamed (80 to 85 per 
cent sometimes) ® 

* I can find no reference to an appreciation of this point in the reported 
cases of pulmonary vessel sclerosis in \ihich cyanosis and polycythemia were 
present 

* In a discussion of a case of Ayerza’s disease, presented by Zeman, Lih- 
man raises the question of whether the leukocytosis of erythremia endures 
through any anerythremic stage He calls attention also to the lack of 
knowledge ranceming leukocyte counts in Ayerza's syndrome 
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In polycj'themia, regardless of the type^ the blood viscosity 
IS increased, reaching figures of 11 to 20 (the viscosity of normal 
blood IS S 1 to 5 3) De^ite this abnormally high viscosity, the 
blood-pressure need not be elevated, nor is there, frequently, 
any hypertrophy of the left ventnde. The specific gra\dty and 
the percentage of the dry residue of whole blood are mcreased, 
while, m the blood serum, they are diminished (their estima- 
tion in the blood-serum might prove another item in the differ- 
ential diagnoses between so-called true pol 3 'cy^themia and other 
pol 3 'C}'themic states, t e , that present in pulmonary vessel 
sclerosis). Parkes Weber maintains that polycythemia rubra 
with splenomegaly has its ongm m an increased activity of the 
bone-marrow He believes there is exaggerated red cell forma- 
tion m the bone-marrow and that this is a primary condition 
We ma 3 ' have, then, in true polycj’^themia (rubra) a primary 
excessive activity of the red cells in the bone-marrow with the 
presence of a big ^leen associated with cyanosis, displaying 
a likelihood for hemorrhages m the stomach, intestines, brain, 
kidne 3 -s, pleural and peritoneal caidbes, or epistaxis, menorrhagia, 
and eye symptoms, such as temporary blmdness, scmtillatmg 
scotoma, vertigo There are no diest pains, but there may be 
pams m the abdomen There is no heart enlargement or par- 
'ticular lung engorgement. The general vascular engorgement 
is not limited to any ^edal organ or structure and ma 3 ’- be recog- 
nized m any’’ mucous membrane or in the retinal veins The 
tongue has a very' noticeable blufeh-red color The fingers are 
not clubbed The blood cianges we have already descnbed 
in detail The unne is apt to show urobilm ^ Though this syn- 
drome picture has its ups and downs, it remains, m the mam, 
lingering, chronic, »as a rule, unreheved, and notwithstanding 
its suggestive similanty to the polycy’themia of pulmonary 
vessel sderosis, it is not difficult to recognize it apart, because 
in the poly'cy themia with cyanosis of heart or lung disease we 
haie proof of heart or lung impairment There are, however, 
poly <y themias brought on by other causes which deseri’e to be 
recognmed and distinguidied from true polycy themia or the type 

' Detailed blood studies for urobilin nught pro%'e a proStable field for 
investigation in the ranous tjTJCS of polycythemia 
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assoaated with pulmonaty vessel sclerosis. Thus acute plm- 
phortis poisoning can lead to a marked polycythemia, albeit 
very transient (lasting a few days) Likewise, poisoning from 
carbon nionoxid can provide a similar picture, here m spite of 
the marked mcrease of red blood-cells the hcmoglobm may be 
dimmished, canthandes poisoning can cause mcrease of red cells 
and decrease of hcmoglobm m the presence of loss of blood 
via the kidneys The coal-tar products, like antipyrm, phen- 
acetm, acetanilid, veronal, sulphonal, trional, can alter the 
blood, causmg methemoglobmemia and cyanosis, sometimes 
brmgmg on a polycj'themia In Uiese cases there is tlie history 
of the poison or drug, the characteristic spectroscopic iindmgs, 
the absence of chest pam, of bleedmgs (the urme may be very 
red, but tins need not mean loss of fresh blood), of exacerbations 
and remissions, the absence of any mechanical factor such as 
mitral stenosis and no vessel sclerosis elsewhere m tlie body 
to mvoke the suspicion of pulmonary vessel sclerosis, also there 
are changes m Blood volume and residue, but no leuko(ytosis 

The polycythemia of high altitude can be chronic witli a 
marked mcrease m the number of red blood-corpuscles and per- 
centage of hcmoglobm The polycythemia encountered occa- 
sionally m chronic mfcction, i c , syphilis, malaria, tuberculosis, 
is of remote import here That a long-standing toxm may pro- 
duce changes m the blood is not suipnsmg, and tliat a poly- 
cythemic state may represent a blood alteration provoked by 
toxms actmg upon tlie bone-marrow is not unplausible Poly* 
cythcmia has been described as an accompanymg feature of 
hemoglobinuria in horses (McFadyean) Parkes Weber calls 
attention to tlie lack of knowledge concerning a probable poly- 
cythemia m Winckcl's disease (cyanosis, jaundice and clicny- 
red urme, hemoglobmuna*) Rogers® clauns tliat in Bengal 

• It would lead us too far afield to enumerate every possible situation 
possessing any of the symptoms and signs, in varying degree, found in pul 
monaiy vessel sclerosis Sufiicient for the purpose of tins paper is the dis- 
cussion of the more iniportint maladies capable of leading to di/Iinulty m 
the differential diagnosis Polyaj-themia and cyanosis arc the outstanding 
signs of pulmonary vessel sclerosis, and for this reason we have rcvicn’cd these 
essential characteristics of poljcythemic conditions 

* Quoted by Warthin in Contributions to Med and Biol Kes , vol 2, 
1919, also cited in Allbutt’s System of Medicine 
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there are cases of fatal drop^ with puhnonai}* arteriosclerosis, 
he feels the condition is luetic m origin when it affects patients 
from twenty to fortj' years of age 

The duskiness seen tn acute tnfeciion, more particularly in 
myocarditis, pericarditis, m pneumomtis (the c}'anosis here may 
be extreme), should be appreciated as not identical with the 
mtense dark, almost black cj'anosis prevailing m pulmonarj’ 
vessel sclerosis A moderate degree of qranosis ma}’- appear 
m coronary' disease, a condition to be borne m mmd also be- 
cause of the chest pain — this is unlike the deqi-seated “m the 
lung” I'anety of pulmonar}' vessel sclerosis, rather typical m 
spread and limitation, and likely to be assoaated with a clutch- 
ing vise-like sensation about the heart and a terror of impending 
death There ma}' be overwhelmmg ph}*sical weakness and 
prostration The milder seizures can present milder sj-mptoms 
In coronary attacks we search for a histoiy of prenous paroxj-sms, 
for evidences of sclerosis elsewhere m the body, t e , mtermittent 
claudication, narrowmg of the blood-vessels with diminished 
pulsation m the extremities The blood-pressure is often low 
durmg the attack (though occasionally it may be higher dur- 
mg a paroi^'sm), a temporary' leukoQ'tosis frequently appears 
at the tune of an acute attack, and there ma}’’ be definite, thou^ 
fast disappeanng signs of pulmonary edema, more eq)eciall3' 
at the bases We do not expect hemoptj-sis 

That myocarditis alone, with or without arhj'thmia or chron- 
ic valvular disease, can bnng on lung engorgement is well 
known Of the speaahzed condition for lung engorgement, 
due m some waj to imtral stenosis, we have already spoken 
But vahnilar damage anjTihere m the heart may lead to lung 
^esseI engorgement with usual signs of heart decompensation, 
edema of the tissues, accumulations of fluid m the ca\uties, and 
intensiflcation of sjunptoms upon exertion We must separate 
the diagnosis of heart affection with c^'anosis, cardiac pain, and 
the likelihood for hemoptjsis from pulmonary ^essel sclerosis 
bj a history' of heart infection, the absence of attacks of long- 
standmg bronchitis, and the absence of prolonged progressive 
cj anosis or polj cj themia 
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Pericarditis, in its acute form, may have a constncting jacket 
of fluid exert pressure upon the vena cavaj, fluid accumulaUng 
under the suld which run between the great vessels and the 
i auricles, cyanosis may be mtense and of short duration There 
is no ei3'thrcmia, there is no deep pam, hcmoptyscs arc not 
unexpected In the adhesive type there will be the local signs 
diaractenstic of tlie condition, t c , lack of mobihtj' of the 
heart upon diange of posture, ^-ray evidence, also tlie local 
retraction m systole, and symptoms due to deranged cardio- 
vascular mechanics, t e, engorged vems, pulsus paradoxicus, 
anasarca, enlarged liver (often perisplenitis) There can be 
cardiac pain and fever 

An intense cyanosis may be traced to an abnormal intercom- 
mumcahon of arterial and venous blood This is obviously true 
of congemtal hearts, but I have in mind now the communications 
found in artenovenous anastomosis often aneurj'smal in nature, 
thus, if any aneurysm exert pressure upon tlie thoracic veins 
there will be eindence of compression, if perforation takes place 
the Q'anosis can be extreme, and wath pam, hemoptysis and signs 
of heart embarrassment can ensue How misleading and per- 
plexmg the diagnosis of such a case may be is illustrated by tlie 
follownng history of aortic aneurj^sm wliidi almost succeeded 
in establislung an artifiaal communication between itself and 
the pulmonary artery The conqncuous absence of cyanosis 
and polj'cythemia were difBcult to reconalc witli a clmical diag- 
nosis of luetic pulmonary arteritis or pulmonary vessd sdcrosis 
or artifiaally produced anastomosis between pulmonary artei}' 
and aorta The autop^ findmgs explained why tlie local 
heart signs, suggestive as they were, failed to support fully any 
of these diagnoses 

G Me., a man fifty years of age, a painter by occupation, ms ad- 
mitted to Dr Mosentlnl's service at tlie Post-Graduate Hospital (Case 
No 46,228) on October 8, 1924 • The patient said that he had had chancre, 

• This case is reported through Dr Moscntlial’s kindness, I wash also to 
ncknow ledge my appreciation of his help and co-opcration To Dr IClcmpcier 
I owe the autopsy protocols of the cases from the Post-Graduate Hospital 
and I am indebted to him for continuous and generous counsel 
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also gonorrhea, tn'entj -five or tnrenty-seren j'ears ago, about twenty ytais 
later he had experienced abdominal cramps (probably tabetic crises) For 
sue months pnor to his adimssion he was aware of dyspnea, orthopnea, heart 
palpitation and headache, and blurred insion Wlthm the last month he 
suffered an attack of loss of consdousness and he developed noticeable 
aphonia. 

The physical examination disclosed a patient of muddy ashen com- 
plexion very slightly cyanotic, but extremely short of breath He had dsible 
large pulsations m the suprasternal notch and in the neck, and a suggestive 
Comgan pulse There was no pulsus paradoacus or any anacrotic or bis- 
fenen quality in the pulse. A pistol shot sound was heard m the carotid 
vessels, the blood-pressure was 115/40 The chest had a wridened zone of 
retromanubnal dulness as for a widened aorta. There was no left ventricle 
"choc en dome " Oier the pulmonic (Balfour) area there was a long con- 
tinuous systohe rumble, soft, fillmg almost the entire heart time cycle, trans- 
mitted mto the apex and also across the midstemal Ime. A soft systohe 
bruit from the tncuspid area propagated itself downward toward an en- 
larged, tender, pulsating Iner The spleen was not felt The abdomen and 
the thorax caMties had free fluid, and the limbs were moderately edematous 

The patient’s illness m the ward was afebnie without leukocytosis, 
gradually progressive heart failure signs developed One da\ before his death 
the clinical note reads "cardiac failure in a patient wnth myocardial disease 
plus aortic enlargement and dilatation (luetic aortitis), also narrowing of the 
isthmus, relatively The right coronary arterv mav be ininU-ed The ab- 
sence of cyanosis makes it difficult to consider luetic pulmonary artery dis- 
ease per se.” 

The laboratory reported a stronglv postti\-e Wassermann blood test but 
a ncgatiM! spinal fluid Wassermann and colloidal gold reaction The blood 
count was 5,016,000 red blood-cells and 7680 white cells The non-protem 
nitrogen figure was 45 and the urea nitrogen was 19 2 Upon x-ray the 
heart was made out to have all its chambers enlarged and there was an en- 
largement of the pulmonic and left auncular areas 

October 23, 1924 the patient died, and his autopsy revealed a luetic 
mcsortitis of the ascending arch and descending portions (Dr Klemperer 
was able to demonstrate spirochets in the aorta ) There were three aneu- 
rysmal bulges of the ascendmg aorta and arch, one of which had almost 
succeeded in bonng through into the pulmonary artery, truncus arteriosus 
There was msuffiaency of the pulmonary and of the aortic vahas and an 
eccentric hyqiertrophy of both ventricles The bodv showed asates, hydro- 
thorax and anasarca, hyperemia of the spleen, the kidneys and the Inar (with 
fatti infiltration) 


Congenital Heart Disease. — ^Not all cases have symptoms or 
signs, on the other hand, the diagnosis often is plain from birth, 
as in morbus coeruleus (due to pulmonary* stenosis as a rule); 
the congemtal malformation may* be of the septa or e.xist at or 

1 OL. g — ^43 
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in the valves, or there may be a marked narrowing at tlie aortic 
isthmus or m the pulmonarj' orifice Failure of closure between 
the aorta and pulmonaiy' arteij' (open ductus hotalli) is a 
frequent lesion A recogmtion or differentiation before autopg’ 
of the congenital defect may be futile The diagnosis, non^ 
theless, may be established often bjf a historj' of unreheicd 
cj'anosis, by the poljcytheima unaccompanied by an enlarged 
spleen unless there is chronic passive congestion, bj' the djspnea, 
and by the dubbing of the fingers and toes In some instances 
the djspnea is apparent upon exertion onlj* and tlie cj’anosis 
wanes or deepens in wave-like periods of renussion If there be 
a persistent fetal aortic stenosis, we maj be able to obserie 
a striking difference in the sizes of the artenes of the upper and 
low er halves of the body, those m tlie low'er half bemg smaller, 
narrower, and the pulsation smaller and delaj'ed as compared 
with the larger pulse in the larger arteries of the upper half of 
the bodj* In anj' form of congemtal heart defect we may find 
signs of impeded circulation as the heart begms to decompensate 
There is also a form of mitral stenosis probably congenital, 
descnbed bj"- Duroziez ^ In anj’^ type of congenital heart disease 
the stature of the patient maj' be small, w'ell below^ the required 

* Intra-utenne infection, luctic or rheumatic fetal endocarditis, is not 
eliminated as a responsible cause, nor is a congenital anatomic defect estab 
lished as the undisputed c\planation for this condition Nc«rtliclcss, it 
would appear that congenital mitral stenosis probably exists We cannot 
say, for certain, that an acquired infection, xery earlj in infancy or babjhood 
could not have produced the lesion, but whether intra-utennc or acquired, 
its influence upon the lesser circulation could be profound, the effect becoming 
manifest before birth, if congenital, or x’cry soon after birth if acquired, m 
either event a so-called “pure mitral stenosis" could enter into the causation 
of pulmonary vessel sclerosis 

Duroziez (Arcli Gcnerales, ii, 1877) is quoted by M H Bass (Arch 
of Fed , February , 1916), with the following description “Pure mitral 
stenosis, i e , without a murmur of insufiiciency, without much dilatation of 
the auncle, without lesion in the lung, is more frequent than was believed 
It is easily overlooked, the patients being troubled very' little and having m 
no way the appearance of cardiacs The heart is normal in size and im 
pulse The pulse is regular Pallor is remarkable The first sound is stnk 
ingly loud The onset is often diffic ilt to fix and may go back to infancv 
Often one fails to find the history of anv acute disease It is commoner in 
wximen It is compatible wath long life ” 
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standatd of the patient’s correspondmg age Over the heart 
we should find signs of enlargement of the ventricles or char- 
acteristic enlargement of the pulmonai 3 '' artei}' and conus, but 
such e^^dence (enlargement, thrill, murmur) ma}” not be dis- 
ceimble A stenosed tncuspid valve can produce a picture of 
mtense cyanosis 

In contradistmction to pulmonary vessel sclerosis in con- 
genital cardiacs we can have an intense C 3 ranosis from birth, 
rarely assu min g the deep, almost black character observed in 
pulmonary vessel sclerosis, there fe clubbing of the fingers 
and toes, but no deep lung pam There are phj'sical signs over 
the heart and in the vessels of the mechamcal defect, there is 
httle tendency' to bleedmgs from the lungs, these patients are 
of underdeveloped stature, frail, vulnerable to intercurrent m- 
fection, and seldom live vnth advanced lesions bevond the 
third decade of life A marked degree of cj'anosis can go vnth 
a transposition of the great vessels of the heart either vnth or 
without partial or complete situs transversus The cyanosis 
and the potycvthemia, if present, date from birth, and are not 
developed m people who hav e been hitherto healthy, as is the 
case m pulmonaiy vessel sclerosis Clubbing of the fingers may 
or may not take place 

Ayerza’s Disease — ^This disease, clinically described by 
Ayerza of Buencs Ajnes in 1901, represents, acconhng to him, a 
leutic process of the pulmonaiy arteiy and its branches leadmg to 
atheroma and sclerosis of the pulmonary radicles In addi- 
tion to Ayerza, his pupils and other South Amencan observers, 
similar conditions have been described bj' Parkes Weber, by 
Warthm, vho was the first to report such a case m this country , 
and by' Zeeman Chnically these patients tell a story of recur- 
rent reqjuatory troubles, asthma, bronchitis, with dyginea 
either provoked upon avertion or spontaneous and constant, 
accompanied also by' cy anosis The cy anosis dev elops until the 
dark, black-like color results Indeed, the South Americans 
term these cases black cardiacs (cardiacos negros) The cyanosis 
goes hand in hand vnth a secondary polycythemia Several 
obsen crs claim that the poly cy themia or eiy thremia is a sec- 
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ondaiy compensatory process, indicatmg greater activity of the 
bone-marrow to overcome the lack of oxygen following upon 
the obstruction m the pulmonary circulation due to scleiosu 
of these vessels There is, therefore, no true polycythemia 
here, and m this knowledge an enlarged spleen, when found, b 
to be regarded as another secondary feature, brought about, 
late or early, by chrome congestion or by an mcreased demand for 
spleen function and not as an mtegral part of the polycythemic 
picture The erythremia is marked, 6 to 10 milhon red celb, 
the white cell count is not mcreased (Warthm’s case, Zeeman’s 
case) , the bone-marrow (m Warthm’s case and m Parkes Weber’s 
case, there is no description on this pomt in Zeeman’s case) 
showed dehmte erythroblastic hyperplasia Ayerza’s disease 
is not essentially related to the heart We have no mitral 
stenosis as part of the picture, but eventually the steady march 
of sclerotic development m*the lung vessels unth its ensumg and 
ever-mcreasmg demand upon the right side of the heart produces 
an almost overwhelmmg hypertrophy of the nght heart In 
fact, at this time the a:-ray picture may delmeate a large nght 
ventncle with its nght outhne extendmg well out to the nght 
of the sternum Of special chnical mterest and value is the 
luetic basis for this disease (an opmion m which Parkes Weber 
does not concur, he maintaming that sj'philis is a comadental 
discoveiy, but Warthm’s careful rmcroscopic study of the 
pulmonary artery revealed latent S 3 ^hiiis, Zeeman’s case was 
also luetic) There is a slow-movmg, but prolonged picture of 
lung trouble, asthma, bronchitis or dyspnea, recurrent m nature, 
and gradually overtaken by a slow, on-creepmg cyanosis lasting 
over a penod of years deepening until an almost purplish blu- 
ish (black) color is reached Polycj'themia is present and per- 
sistent, secondary upon a bone-marrow derangement, showing 
no leukocytosis and rarely any abnormal red cells 
IS a variable sjTnptom, there may be enlargement of the q»leen, 
the fingers may or may not be clubbed, and finally secondary 
symptoms are discovered, followmg upon the enlargement of 
the nght side of the heart, the wall of the nght ventncle attam- 
mg, perhaps, the thickness of that of the left Pain is not usual. 
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but an additional pomt of clinical interest m the differential 
diagnosis is the eye picture found here as well as in true poly- 
cythemia, a point emphasized by Parkes Weber, i e , eictreme 
distention of the \ ems of the retina with very tmy blood-vessels, 
some of the vems having a slight monihform appearance 

Respiratory Conditions — Cyanosis, d3r^nea, pam in the 
chest, hemorrhages from the lungs are observed often in affections 
of the respiratory ^stem Any mechanical obstruction, acquired 
or congenital, m tins system can produce cj'anosis, d3*^nea 
The diagnosis, however, should offer httle difficultj’’ in its differ- 
entiation from pulmonary vessel sclerosis 

Emphysema, alone or with bronchitis or some chnical tj’pe 
of asthma, may lead to pronounced cyanosis This we have 
seen in case 3567 -A, probablj' The exaggerated distention of 
the air sacs m the lungs produces hj^iertrophy of the right 
side of the heart and resultant cardiac derangement, the process 
in the lungs eventually obhterates the lung capillaries and so 
impedes the flow in the lesser circulation hlarked emphj'sema 
bj itself, therefore, may produce a picture resembhng m large 
measure that of pulmonaiy i essel sclerosis More often emph}'- 
sema is responsible for and associated with sclerosis of the 
pulmonarj’- vessels If infection exists in the lung, particular!}' 
bronchiectasis, clubbing of the toes and fingers is likel}' Patients 
with emphysema usuallj' have repeated seizures of dj'^nea 
(“cardiac asthma”), cough, expectoration, sometimes profuse, 
cyanosis, even of a ver} severe grade, together with hemoptj'sis, 
and finallj' signs of heart failure The diagnosis is not difficult, 
smce these patients are of middle or advanced 3 ears and have 
a history of respirator} infection, a rather typical chest contour 
with definite ph3'sical lung signs of emph3-5ema A protracted 
existence of emph3sema should arouse the idea that the pul- 
monai}' \ esscls ma} be imdergoing atherosclerosis at the same 
time 

Tubcratlos:s — ^The chrome fibroid tx-pe or the mihaiy form 
in the lungs or general miliai}' tuberculosis may produce hem- 
opt3ses, d3^nca, cough, and, m some patients, c3anosis Fre- 
quentl}’ there is a superadded secondar}' infection Tubercular 
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patients are prone to show fever, wasting, constitutional symp- 
toms of a reaction to a tome substance, tubercle baolh m the 
sputum, and clubbmg of the fingers if there be a secondaty lung 
mfection Cyanosis is almost never exitreme and polycythemia 
is absent Instead there is anemia, malnutntion, and no pre- 
ponderance of the right heart 

Abscess, gangrene, foreign body, actmomycosis, cyst in the 
lungs, unresolved pneumonia or mterstitial pneumomtis 
chahcosis — stone dust, siderosis — ^iron dust, anthracosis) may 
bnng about confusmg pictures 

Embolism, Thrombosis, and Infarciton — The pulmonary ar- 
tery or its branches may be blocked by an embolus or thrombus, 
this occurs m chrome heart disease or in general infections, as 
typhoid, and upon the nature of the embolus will depend the 
clmical result of the infarction, * e , absorption or abscess, or 
pneumonitis Symptomatically, there may be fever, dull, 
blood-tinged sputum, dy^qinea, cyanosis, and leukocytosis 
Dunng the acute process there should be no confusion in its 
recognition from pulmonary vessel sclerosis Not infrequently 
mfarcts in the lung may be symptomless and undiscovered 
Bronchial Asthma — ^This is a condition of paroxysmal seiz- 
ures, of shortness of breath, cyanosis, pam m the chest, with signs 
in the chest of loud sonorous rales The qiutum has Curschmann 
spuals, Charcot-Leyden crystals, and many eosinophils, also 
the blood has an eosmophiha, sometimes very pronounced 
Isolated to these paroxy'sms chnically, but diffenng probably 
basically, are the similar attacks of asthma, dyspnea, cyanosis, 
etc , mduced by polhnosis, or by anaphylactic reaction to food 
protems, to animal emanations, to dust, to talcs, and, perhaps, 
to bacteria Cardiorenal diseases, too, are supposedly reqion- 
sible for asthma But whatever the cause, asthma, unlike pul- 
monary ^ essel sclerosis, chnically exhibits no polycy therma, no 
hemopty'sis, as a rule, and no story of cyanosis, dark purplish 
m hue, slowly progressmg over years 

Pneumothorax — ^The acute form may be announced by sud- 
den sharp pam m the chest, severe cyanosis, and dyspnea, with 
a general picture of collapse Not seldom a pneumothorax. 
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tihougli extensive, develops insidiousl}' and remains undetected 
Usually the clinical picture is unmistakable, espedaUj' urhen 
considered m the knowledge of an antecedent historj’’ of pul- 
monary tuberculosis or lung infection of anj’- character, emphy- 
sema, abscess, gangrene, or when a sudden exertion or thoracic 
tra uma, abruptly produces these starthng sjTnptoms The con- 
dition IS usually unilateral, although bilateral mvolvement is 
known Under certain circumstances, t e , pleural adhesions, 
lung consohdations, or flmd sacculation, the pneumothorax 
can be limited and small Barlow and Thompson have wntten 
an able monograph on the subject of partial, small, drcumscnbed 
pneumothoraces Wlien a pneumothorax collapses sufficient 
lung over a long period of time, there will be mtense cj'anosis 
approachmg the gray, muddy, almost black color conspicuous 
m pulmonai}' vessel sclerosis or in Ayerza’s disease The diag- 
nosis, however, is comparatively eaqr through the aid of the 
a:-ray plate and fluoroscopic screen In addition, there are, over 
the imphcated area, chest immobihfy, absent breath sounds, 
exaggerated percussion resonance, displacement of heart, liver, 
diaphragm Furthermore, polj'cythemia is not evident, nor 
hemoptj'ses, nor pam withm the lungs The cntena enumerated 
for the differential diagnosis hold m the clinical separation of 
pulmonarj- ^essel sclerosis, not onlj^ from pneumothorax but 
also from atelectasis, subphrenic conditions such as pyopneu- 
mothorax, cjst, diaphragmatic hernia, or eventration of the 
diaphragm or the pecuhar condition of collapse of the lung, or 
an unusually large tuberculous lung cavity 

Aaite gastric dilatation and aaite pancreatitis may produce an 
unexpected and distinct cjanosis These are acute conditions 
and the cjnnosis is of short duration 

Mediasbnal Diseases — Respiiatoty and cardiac embarrass- 
ment can be pronounced m pathologic situations affectmg the 
■walls of the mediastmal spaces or their contents Alterations, 
inflammatory' or neoplastic, of the trachea, esophagus, aorta, or 
lymph-nodes sometimes cause dyspnea, cy anosis, engorge- 
ment of the A eins of the head, neck, arms, chest (but not of the 
lep), aphonia, cough, and substemal pain A hypertrophied or 
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tumor-bearing thymus gland, a substemal goiter, a new growth 
of the lungs, pleura, or hilus glands, or a dermoid cj^st maj be the 
re^onsible agent for a chnical picture resembling pulmonai}’ 
vessel sclerosis, but m mediastmal diseases we have a caclicxia 
m malignant neoplasm (though primary' mahgnant lung neo- 
plasm may run a lerj' slow almost cachexia-free course), no 
polycytliemia, and there ma}”^ be dubbmg of the fingers in in- 
fiammator}'’ and suppurative conditions Further information 
in the differentiation is obtained from the blood examination, 
from the presence of new growth, or IjTnphatic mvolvement else- 
where m the body 

Purpuras — ^Repeated hemoptyses may be obser\'ed m pur- 
puric diseases A study, therefore, of the blood, its platelets, 
coagulation and bleedmg time, clot retraction, fragihty of the 
red cells as well as the total w'hite, red blood-cell count and 
hemoglobm estimation, together with the history, will generally 
establisli a diagnosis of purpura Splenomegaly is found with 
many blood diseases and many blood diseases have a tendenty 
to cause petechia; or larger hemorrhagic areas or frank loss of 
blood through the mucous membrane (a striking illustration 
IS to be noted m so-called thrombocytopema, described and 
discussed by Kaznelson and by Bnll and Rosenthal and others) * 

Ochronosis — This is a very rare metabolic disturbance, 
usually congenital and probably hereditary (when it does occur 
it IS obser\'ed m several members of one family) The malady 
lasts through life and is characterized by a bluish, black colora- 
tion of the cartilages and of the skm and sclera: The deep 
pigmentation may simulate a chronic, severe cyanosis The 
diagnosis is made by the lesions of the jomts and cartilages and 
by the presence of alkapton m the unne 

SUMMARY 

A detailed cntiquc must await our completed pathologic 
investigation At this time, however, we can point to the diffcr- 

* Gnifin, H Z , and HolIo\(ay, J K , m the Amcr Jour Med Sci , Au 
gust, 1925, p 186, review 28 cases of purpura hsemorrhagica m which sple- 
ncctom> was performed The article discusses the clinical aspects of this eon 
dition and contains bibliography references up to date 
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ence in pathologic picture between the so-called primary 
secondary types of pulmonary atherosclerosis In the former 
the lungs’ finer radicles suffer, the larger vessels escaping prac- 
ticalty mtact, while m the secondarj'^ type the brunt of the im- 
pairment is borne by the medium and larger sized blood-vessels 
In the text a comparison of cases H L and A P. H illustrates 
this difference, even though H L was not entirely free of an 
associated disorder inasmuch as he had a marked emph3*sema 
A sun ey of our autop^' material emphasizes the significant 
rdle which imtral stenosis bears m the genesis of h3'pertension 
of the lesser circulation and eventual vessel sclerosis alteration 
The four tables prmted demonstrate that mitral stenosis was 
found thirty-seven times at autopqr in patients who had no 
atherosclerosis of the greater or lesser sj'stems On the other 
hand, in 18 cases of pulmonatj' vessel sclerosis and no general 
sclerosis, the imtral valve was markedlj-^ constncted in fifteen 
instances, only nme times was it stenosed m patients who had 
atherosclerosis of the general and lung arterial qrstems, but out 
of 80 cases, where there was marked general arteriosderosis, but 
no pulmonary sclerosis, the rmtral ^alve was stenosed in one 
instance only. 

Chnicallj', we are concerned with a slow mo\Tng, but ever- 
deepening cyanosis until the skm assumes alm ost a plum color. 
This mtense, impressne cjanosis is strikingly di^roportionate 
to a mild or e\ en absent dj spnea A high grade of poty cythemia 
is not unlikelj’, but its nature differs m some important rejects 
from true or absolute polj'cythemia Pain is bj' no means 
constant Its appearance may be paroxysmal (Possdt des- 
cribes this as “dyspragia interrmttens, angiosclerotica, pul- 
monis”), its character is ill-defined, vaguely described as “deep 
Within the lungs,” but quite unmistakabfy unlike the Epical 
angma anguish of coronary seizures Hemoptysis also may 
be recurrent or entirely’ absent. In fact, an antecedent history 
of exacerbations and re miss ions of chest pain, lung bleedmg, 
aggruTOted by* cyanosis, asthma, etc , is not uncommon Club- 
bing of the fingers and toes is unusual, mdeed, some authors 
claim it does not occur There is no body wasting, no cachexia. 
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no leukocytosis The course of the condition is likely to be 
afebrile W^hen cardiac compensation breaks, edema, etc , may 
appear The -c-ray and fluoroscopic examinations yield help- 
ful data, t e , enlarged nght heart, relatively small left heart, 
or enlargement of the conus, absence of pulmonary stasis, as 
foimd in cases of mitral stenosis In general, the syndrome is 
fau-ly well defined, and its presence should suggest the possl- 
bihly of sclerotic mvolvement of the lungs’ blood-vessels, m 
the absence of heart or lung disorders this dimcal picture 
may represent a so-called primary pulmonary vessel sclerosis 
The diagnosis of either form of lung vessel sclerosis, however, 
may be hazardous and difficult to separate, as indicated in the 
text, from a number of conditions with simulating pictures 
We are not prepared to say, now, whether climcally one may 
distinguish clearly between primary and secondary sclerosis 
Fmally, the bearmg of mfections upon the entire problem of 
pulmonary blood-vessel involvement has a particular interest 
for the chnidan Here belongs the consideration of such qiecific 
infections as syphilis, gonorrhea, variola, or the possible relation- 
ship of sclerosis of the pulmonary artery and its branches to 
chnical entities like Ayerza’s disease, Rajmaud's disease, or 
thrombo-angutis obhterans (Buerger) 
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CLINIC OF DR JOSEPH M MARCUS 
Motint SiKAi Hospital 


SYPHILIS OF THE STOMACH* 

The subject of gastnc syphilis is very interesting because 
of its cunous and variable symptoniatoIog\% difficult diagnosis^ 
and treatment Although it ivas formerly considered extremely 
rare, it has now come to be more easily recognized by our modem 
methods, and has been found less infrequent than was supposed. 
In every case of unusual gastnc symptomatology or roentgen- 
ologic findings its presence must be considered 

True gastric S3philis imphes a defimte sj-phihtic lesion, 
such as a tertiary lesion, especially a secondary mutilating 
sclerosis, gumma, or gummatous ulcer 

The first case of syphihtic gastnds was reported, says Cro- 
run,* by Andral,® who claims to have cured 2 cases by treatment 
with mercur 3 ' Our knowledge of gastric ^phihs before 1905 
was obtamed chiefl}’’ from postmortem material From then on 
to 1910 the response to antisiyphihtic treatment was a great 
aid to diagnosis During the last decade this subject has been 
developed by Smithi^, Morgan, Meyers, LeWald, Downe}*, 
Einhom, Eusterman,® Carman, and others 

Syphilis of the stomach is a rare disease occurring probably 
less than 1 to 100 other organic lesions of the stomach, such as 
ulcer and cancer It occurs in earty middle life and averages 
twice as frequently m men as in women It usually occurs 
in the fourth decade, while cancer generallj* comes later. The 
duration of symptoms is shorter than in ulcer and longer than 
in carcinoma The ^-mptoms occur on an average of twentj' 
5 ears after the primarj' lesion and thej' usuallj' last two 3 ears 

•From the Mt Sinai Hospital, Surgical G3stro.entcrolo5ic Division 
scmcc of Dr A. A Berg 
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PATHOLOGY 

Tlic paUiologj' is a terminal mulilating sclerosis resulting 
in contractures invohing tlie gastric \\alls witli a tcndcnc\ to 
hour-glass or annular prepyloric contractuie 

Broad local contractures aie clmractcrislic,as also arc smaller 
infiltrations, ^vhicll result in diminished capacity of the stomndi 
Occasionallj' tliere have been reported stomachs like a sliiT 
walled tube, holding but a fc\s ounces These arc usually con 
genital eases 

This duninishcd capacity of tlic stomacli frequently leads to 
insulliciency and consequent incoinpctency of tlic cardia and 
tlic pylorus The a\tcnt of tlic lesion is actually greater than 
one would imagine by seeing tlic roentgenogram 

We may divide gastric sj'philis into two clinical forms* 
The first IS tlic obliterative annular pyloiic contiacturc, and the 
second, Uic bilatcralty contracted hour-glass terminal sclcrosb 
whidi IS not always diaractcristic of syphilis The histologic 
picture is not amenable to antisyphilitic treatment like most 
oUicr sypluhtic scarring. 

Sudi sdcroscs arc Uic result of exudates, giuninata, or gum 
matous ulcers The lesions may represent any composite of 
various phases. The process may be erosive, ulcerative, exu- 
dative, or gummatous, or it may be varying degrees of the 
above Thus Uic paUiology gives rise to Uic variable sjTiiptoms 
of ulcer, gastritis, cardnoma, and pyloric stenosis There is 
no proof as to secondary lesions occurring in Uie stoinadi The 
syphilitic ulcer is commonly multiple It covers considerable 
area, is shallow, and has a heavily infiltmted base 

Syphilitic uleem arc scriiiginous, shaiply defined, have 
somewhat raised edges, and arc frequently hcmorrliagic Ihc 
base IS so infiltrated at times ns to resemble carcinoma, especially 
when tins infiltration occurs at Uic iij'loric end of Uie sloinndi. 
Occasionally there is a perigastritis Peifoi.itions rarely occur. 

The lesion usually consists of dense connective-tissue infil- 
trations wiUi collection of perivascular Ijinplioid cells There 
arc also collections of cells of cpiUielial type in Uie connective 
Ussuc hliiltinuclear ginnl-cclls maj be present The final 
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proof of a syphilitic infiltration would be the identification of 
spirochetes in the affected tissue, but this is not usually ac- 
complished 

SYMPTOMATOLOGY 

There is a lack of any charactenstic symptoms Pam is 
not promment, but is present m SO per cent of the cases The 
pam is not like that of ulcer, but is less subject to relief by al- 
kahes In sclerotic cases pam occurs on eating, like that m non- 
obstructive gastnc carcmoma, and is reheved by vomiting 
Nausea is infrequent Vomiting and flatulence are common 
There is occasionally regurgitation from the cardia mto the lower 
esophagus The appetite is generally good and occasionally may 
be ra\ enous 

There are occasional symptoms simulatmg gastnc ulcer, m 
the prepyloric obstructive type, which are sometimes mter- 
preted as gastnc crises by the clinician There is great loss of 
wei^t which occurs more gradually than that occumng in 
patients with carcmoma VTien symiptoms first occur m gastnc 
qphihs there are extensive lesions seen by x-ray which is cer- 
tamly not the case m gastnc carcmoma These early gastric 
sjuiptoms m uphills are transitory In carcinoma the symp- 
toms are progressiv e 


DIAGNOSIS 

The physical signs are anemia, cachexia, emaciation, and 
other objective evidences of syphilis A palpable mass is rarely 
present 

The blood Wassermarm reaction is positive m a large pro- 
portion of the cases, although occasionally a provocative dose 
of arsphenamm is necessary There may be achy lia, a subaddity, 
or an anaadity of the gastnc contents Occult blood in the 
stools IS found less frequently than m the stools of patients with 
carcmoma 

LeWald^ dassifies the Roentgen findings as follows 

“1 Dimmished size of stomach accompamed by an almost 
insured evacuation of its contents Traces of food, however, 
may rcmam at cardiac end for six hours or longer 
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“2 Dumbbell-shaped deformity due to stenosis of the middle 
of the stomach over a mdc area m contradistinction to the 
hour-glass stomadi from a cicatrized ulcer involving a cir 
cumscribed area In this type there is apt to be a compen 
satoiy dilatation of die esophagus to offset the diminished 
stomach capacity 

“3. The infiltration may involve only the pjdoric region, in 
vrhich case die findmgs may closely resemble those of a cicatrized 
ulcer m the same region and may be accompanied by dilatation 
of die stomach. 

“4 FiUmg defects about the greater curvature or any por 
tion of the stomach, m which case the findings may closely 
resemble new growths ” 

Tlie diagnosis is aided by die contrast of a large gastric 
defect wlncli is out of all proportion to die comparative good 
condition of a patient The patient is usually too young for 
cancer and gives a longer history The history is like that of 
ulcer, but food and alkalies do not reheve pain There is an 
absence or marked reduction of die gastric secretion There 
is the lack of palpable mass where sucli would be e^pccted 
There are positive serologic reactions A history of syphilis 
IS usually given There is concomitant evidence of a syphilitic 
infection The Roentgen findmgs arc positive. The therapeutic 
evidence is the relief by antispecific therapy, but this is not 
ncccssanly true The most important diagnostic point is the 
surprisingly extensive lesion by aj-ray without a palpable mass 
in patients too young for malignancy, not ill, and giving an 
unduly long uncharacteristic history with a positive Wasser* 
mann reaction 

PROGNOSIS 

The prognosis varies widi stage of die lesion and die amount 
of the sclerosis It is good m the gummatous and gummatous 
ulcer stages The symptoms disappear and die roentgenographic 
picture of the stomach improves, diough the defect does not 
entirely disappear 

Even m sclerosed cases the patient may be helped by rais- 
ing the general resistance and by controlling the sypkriihc 
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condition Surgeiy is helpful in hour-glass, prepyloric contrac- 
tion, and other deforming changes interfering with motihty The 
worst cases are those with thickened gastric walls and lessened 
gastnc capadt}', with mcompetent pylorus and cardia, and dila- 
tation of the prosmial small mtestme In these cases an im- 
paired digestion occurs in the small intestme 

TREATMENT 

Antis3-philitic treatment should be given m all su^ected 
cases An ei^iloratoiy laparotom}’’ and exammation of tissue 
may be done if necessary. Treatment should be contmued per- 
sistently e\ en though there is no relief in sjTnptoms, as lesions 
amenable to treatment ma}*^ be present along with scars 

I\Tiere the motihtj' is seriously affected and there is no 
change with therapj-, gastro-enterostomy may be done Re- 
section IS adinsable for marked hour-glass or prep3ionc con- 
tractures Other medical treatment consists of placmg the 
patient on a soft ulcer diet He should have frequent small 
meals Dilute h3'’drochlonc add ma3' be sipped with his meals 
He may ha\ e iron as a tonic, preferabl3' b3' h3’podermic injec- 
tion Lavage performed carefull3’’ also gi% es rehef 
The following case has come under m3* observation* 

A 3 oung Jewish deck of nmeteen came to me m Januar3*, 
1922 complainmg of upper abdommal distress and vomiting 
His faniil3>- and preiious historj* were essentiall3* negative, al- 
though he recalled a similar attack of gastnc disturbance seven 
3 ears pre\-ious There was no historj^ of venereal disease His 
S3Tnptoms had persisted for the past 3*ear and have been aggra- 
^ ated during the past three weeks There was no pain, but a sen- 
sation of epigastnc fulness, occumng from a few mmutes to two 
hours after eatmg This condition was reheied b3* the vomiting 
of mgested food There wras a moderate amount of belchmg 
with tasteless eructations Constipation was present There 
had been a shght loss of weight There was gradual increas- 
ing weakness 

The ph3-sical e\ammation showed normal comeal reflexes 
The patellar reflexes were moderateh* exaggerated There 

^ OL. 9 ‘" 4 ^ 
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was marked dental caries The abdomen was of the scaphoid 
tj-pe and there was a shght tenderness in the supra-nmbiKcal 
region The sigmoid was filled and spastic The patient’s 
weight with his clothes on was 94 pounds 

His fastmg gastric contents at that time amounted to 25 
c c and contained no free hydrochlonc aad An examination 
of this aspirated matenal was essentially negative nuaoscopical^. 
After the Ewald test-meal 150 cc of gastnc contents were 



Fig 120 — Thickened p>loric nail shoning almost complete stenosis 

obtamed and the titration showed a total aaditj' of 10 and again 
an absence of free hydrochloric acid 

Fluoroscopy showed a normally placed stomach with hyper- 
penstalsis, but no emptying through the pylorus There was an 
apparent msufficiency of the cardia with regurgitation back 
mto the esophagus There was no tenderness over the pylorus 
The lower esophagus was dilated One-half hour later, the 
patient ha^^ng vomited m the meantime, there was still a large 
amount of retention m the stomach Six hours after the con- 
trast meal there was still marked gastnc retention, practically 
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no food having passed through the pylorus Smce there was 
practically complete pyloric obstruction and the patient was 
rapidly going down hill, operation was deemed advisable A 
colloid-like tumor, found occupying the pyloric end of the 
stomach, was resected and a gastro-enterostomy done The 
pylonc wall was tremendously thickened and there was an al- 
most complete stenosis (Fig 120). 

The resected portion showed diffuse inflammatoty infiltra- 
tion, especially marked in the submucosa and mucosa, with super- 



Fig 121 — Mucous membrane at site of defect, showing marked round- 
cell infiltration with the destruction of glands and replacement by granular 
tissue 


fidal necrosis The mucous membrane at the site of the defect 
(Fig 121) showed marked round-cell infiltration with destruction 
of the glands and replacement by granular tissue The sub- 
mucosa (Fig 122) was very much thickened and showed fibro- 
sis and thickenmg of the artenoles with many areas of peri- 
^ascular infiltration by plasma-cells There was also some 
round-cell infiltration of the musculaiis and subserous capil- 
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lanes and the capiUanes m the musculature This lesion would 
correspond to a syphihtic inflammatory process involving the 
stomhch wall 

There was an uneventful convalescence until Februaiy 9th, 
when the patient suddenly took a turn for the worse His hreath- 
ing became labored and his pulse imperceptible He died on the 
followmg day Necropsy showed sj'philis of the stomach, myo- 



Fig 122 — The submucosa \cry much thickened, showing fibrosis and 
thickening of the arterioles with many areas of perivascular infiltration by 
plasma cells and round-cells 


cardium, liver, and kidneys There was a focal arteriolar neph- 
rosclerosis, an acute peritonitis, and purulent infarcts m the lungs 
I wish to thank Dr F S Mandelbaum for the courtesy of 
allowmg me the use of the pathologic matenal m this case 
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THE mFLUENCE OF FOCAL INFECTION IN THE NOSE, 
THROAT, ACCESSORY NASAL SINUSES AND TEETH, 
AND THE SIMULTANEOUS ANOXEMIA ON INTERNAL 
MEDICINE. SOME ILLUSTRATIVE CASES 

That the nasal fossa: structures and those nninediatel}' sur- 
rounding it paranasal sinuses), the phaiyngeal structures and 
dental organs, are more and more coming to be regarded as the 
pnnc^al bodily organs that give rise to focal infection and 
absorption is daily becoming more e^ddent to the profession as 
a whole 

It is of the greatest importance to understand just how ab- 
normal states of the nose and throat injure the body, and the 
exact manner m which this eAul work is done These abnor- 
mahties cause injury directly in two ways (I) A distorted, swoUen 
state of the nose and throat iuterfere with proper oxygen supply 
to the body, due to the fact that air cannot properly be pre- 
pared by abnormal noses for absorption m sufficient quantities 
by the lung tissue This brings about the state of suboxj-gena- 
tion which, in other words, is a defiaent supply of oxj'-gen to all 
the tissues and organs It is expressed by such terms as low- 
ered resistance, run-down condition, lowered wtahty, anemia, 
etc (2) This method is equally direct It is germ or toxin ab- 
sorption from the various accessory nasal sinuses, the teeth, the 
nasal foss® structures, any component of Waldeyer’s ring, such 
ns the adenoid structures or their remains, the faucial tonsils, 
phaiyngeal Ij-mphoid tissue, or the hngual tonsils In the case 
of j ounger people (as a rule) we ha^ e the sinuses, tonsils, ade- 
noids, or the nasal fossa: structures themseh es, mostly to deal 
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with In older people and the old we have the sinuses, the 
nasal fossae tissues, the teeth, and frequently the tonsillar tissues 
Absorption from the sinuses or teeth is very similar to absorp- 
tion from diseased, swollen, or non-swoUen tonsils In the 
young the diseased tonsils and adenoids are frequently, but far 
from always, the chief factor Whereas, in the older, absorp- 
tion from the nasal fossae structures, smuses, and teeth is often 
the pnnapal factor There is a decided similanty between the 
modus operandi of the two It is undoubtedly a fact that dis- 
ease of these upper structures gives nse to badly infected teeth 
This later factor then becomes one of then strongest alhes ui 
causing harm and damage to distant organs It is undoubtedl} 
a fact that sinusitis m itself (uuth the aid of subo'sygenation- 
mouth-breathing) causes this* condition In the infant and very 
young we can practically eliminate the factor of focal absorption 
from teeth, since they have no teeth or very few teeth This is 
also a very convincing reason for regarding the origm of focal 
infectiomn the nose and throat and not m the dental structures, 
and mductive logic compels us immediately to look for these 
conditions, and infection m the nose and throat structures or 
sinuses, m every case that presents itself with poor teeth 

Of all misnomers, the term “focal infection” is the greatest 
The idea cqiressed is not sufficiently comprehensive, it is really 
more than focal infection The plain word, poisonmg (of the 
body), would possibly be more expressive and truthful And 
this does not go far enough That it is an interlocking affair 
between what we can consider simultaneous poisoning and 
interference with tlie oxygenation of the body is self-evident to 
the student If regarded m this hght it is logical, simple, easily 
understandable, and correct 

Hence, not for a moment is it to be forgotten that the chief 
and essential ally of focal infection is anoxemia And that the 
remarkable thing about it all is the fact that these tuo alhes 
are simultaneous m their origm, grouih, and course 

Suboxygenation (anoxemia) gives rise to suboxidation This 
is undoubtedly the explanation for the state of lowered resistance 
so commonl}' found m people nowadays If tlie body cannot 
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sdze sufficient oxjgen, naturally all the bodily functions 'nill 
not be properly performed Assimilation, digestion, nutrition, 
elimination are all dependent on a proper amount of oxygen for 
the correct diemical combmations and formation of new com- 
pounds that occur m the various bodily processes The chemistry 
of the formation of all these compounds is interfered with 
We call the end-result lowered resistance, lowered vitahty, run- 
down condition, etc But m its final analysis it means just one 
thmg — ^interference with the body chemistry. 

It IS a question whether all focal mfection is not primarily a 
bacterial mcubation process of one or more of the nose and 
throat structures It mvariably has its source of ongm in the 
nose and throat, and the harm done is always direct, there is 
nothmg m^'stenous about it. It is a simple process of poisoning 
If we take in so much poison, we get so much injurj' 

Some people are more susceptible to these infections than 
others This is pnndpally explamed by anatomic foimations 
of the nose and throat and poor bodily resistance And agam, 
poor bodily resistance is explained and dependent on anatomic 
formations That is, were the anatomic formation perfect, the 
bodily resistance would be perfect The term “poor bodily re- 
sistance” IS inaccurate, more m the sense of an excuse, and what 
really counts is the anatomic distortion of the nose and throat 
This practically explains the origm of the vast majont^' of ills 
to be found m human bemgs A check-sj'stem, which the writer 
has de\ eloped, assists deadedlj’’ m ain%ung at this conclusion 
This method consists of a simple antisepticizing treatment of 
the entire nose and throat area, from which we can m\'anably 
ejqiect certain local or distant results when administered in a 
certam way to the nose and throat. 

Take, for instance, the followmg case Lady, fifty-six 3 ears 
old Has been suffering the tortures of the damned for the last 
ten j ears or more Constant, terrific neuralgic pains of top and 
sides of head All sorts of numb, shooting pains behind ears, 
and radiating from nape of neck and occiput upward and fore- 
^ard o\cr xertex, almost momentanlj' recumng hot flashes, 
despondent, morose, loss of memorx , weak, extremelj* anemic. 
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under weight, cardiac arhytlimia Gastric disturbances Dug 
nosis Paranasal sinus disease, especially sphenoidal and cth 
moidal All this due to a not completely deflected nasal septum 
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Fig 123 


Patient’s tonsils had been removed two years ago About ten 
antiscpticizing treatments to nasal fossai proper, and prac 
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tically almost complete disappearance of all symptoms and 
patient happj' Advised correction of septal and turbmal entity 
These anatomic formations or, rather, malformations facib- 
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tate genn incubation exactly as in the properly protected test- 
tube or Petri dish These anatomic formations need not neces- 
sanly be permanent For mstance, the formation of the nasal 
fossas, nose, and throat (including the nasophaijTix) may change 
from hour to hour or more frequentl}’’ Swelling of sections of 
the mucus membrane of the nasal septum, aided by swollen 
turbmate bodies, or parts of the turbmates, may exert all the 
detrimental influences of a truly and badlj* dislocated nasal 
septum And 3 et, this is not a true or permanent de\uation of 
the septum It is a false, apparent, or temporary de\Tation but 
producing just as much harm as a true de\Tation We especially 
meet this condition m infants and ery j'oung children 

From earhest infancj' the nose and throat are the first struc- 
tures to be infected in practicalfy all people The immediate 
result of germ infection is swelhng and displacement of tissue. 
This gn*es rise to two factors 1 The interference with the proper 
mtake of oxjgen as regards quantity and quaht^* 2 The 
absoiption of poison (toxms or germs) from the nose and throat 
areas inhibit the proper development of all the structures of the 
body, and particularly the more dehcate bones of the head 
skeleton 

We are espeoalh interested m the dehcate bones to be found 
in the nasal fossa;, smce thej* are constructed or erected mto a 
mechanism for the production of disease The breedmg of 
genns is facihtated and made possible bj- this mechanism, and 
thereby a ^^clous mcle is established We have this condition, 
the more germ-breeding m the nose and throat, the more is the 
nose and throat warped And the more abnormal the nose and 
throat, the greater the amoimt of germ and toxin breedmg, and 
hence the greater amount of bodil> disease to be eiqiected 

The one bone of all the bodj* which has not as yet been 
gi\ en Its due amount of importance m the vast field of preventi\ e 
and curati\ e mcdicme is the nasal septum It is logicallj' self- 
evident to the student of medidne that the nasal septum was 
alwajs mtended to be absolutelj straight and verx' thin The 
amount of human pathologj that is directlj* and induectlj due 
to the de\uated and thickened nasal septum is still a closed book 
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to the rank and file of medical men The imsamtaiy manner of 
life under the ovihzed, communal form of hving has resulted in 
a thickening and deflection of man’s nasal septum The ex- 
planation for this IS extremely simple And likewise the infinite 
amount of pathology this has been the prmcipal direct or mdirect 
agent m producmg is equally clear The defimtion of a per- 
fectly normal mdividual, who will automatically remam well 
and disease free throughout a naturally long lifetime, is one 
possessmg a perfectly straight and thin nasal sqitum surrounded 
by normally shaped, sized, and placed turbmate bodies, and the 
whole restmg on a perfectly normal Waldeyer’s nng In other 
words, an anatomically perfect nose and throat which is alwa)s 
infection free This, in time, will have to be accepted as true 
m our unceasing struggle for perfect health 

The nasal septum is one of the most delicate and important 
bones of the human body Its vast and far-reachmg influence is 
as yet veiy httle understood Around this partitionmg structure 
vre can build a romance of medicine That this structure in- 
nocently lends Itself to the production of a multitude of dis- 
eases IS as yet mcomprehensible to many We will even have to 
accqit the mevitable, and consider most common every-day 
ailments as ongmated by the essential assistance of this organ 
We will have to leam to look at the mtenor of the nose from 
the standpomt of the nasal sqptum We will be compelled for 
the sake of logical, saentific accuracy to regard all the nasal 
fossae structures with an eye to their relationdup to the nasal 
septum In other words, the sqitum is the primary structure, 
and all our reasomng and deductions must start from it and from 
here progress to the turbmate bodies, the smuses, etc 

After all, what is of paramount importance is the deanlmess 
of the air we hve in or the quantity that is actually absorbed 
by the lungs, or, rather, the quantify of oxygen that the body 
is capable of absorbmg m any individual case The explanation 
is simple It can be stated m one sentence It all depends on the 
type of nasal septum the individual possesses, modified by the 
tjpe of turbmal entity, and whether this whole rests on an ab- 
solutely normal Waldeyer’s nng Another way of e^ressmg 
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this idea is the following We may correctly say that these 
abnormal factors prepare the body for in\^on of the germ 
world That is, the germs in themselves are mcapable of doing 
all this harm, but once the body or parts of it are properly pre- 
pared, then the germs can do the rest 

Focal infection is nothing new It has been going on for 
ages Its method of procedure is new to us, and is, as yet, im- 
known to most of mankmd In every-day language it is merel}' 
a process of poisomng the body. This subject has two principal 
subdndsions 

1 ISHiat harm has it done the human body in all these thou- 
sands of years? WHiat bodily changes has it brought about? 
This would come under degenerative changes to be found in the 
present-daj' human body. 

2 WHiat immediate harm is it causmg the indnudual nght 
noi\^ 

We will consider first the effect that focal infection has had 
on the pehdc bones of the mother. Focal infection and ano'te- 
mia interfere with the full normal de^elopment of all the bones 
of the mother’s body. The pelvic girdle never develops as full}’- 
as it should, hence the danger of injur}’’ to the dehcate nasal 
bones of the newborn 

The results of focal infection in the mother meet the infant 
as it is bom mto the world and these birth injuries m the new- 
born, caused by the pressure of the contracted maternal pehns 
on the nasal septum, straimng it, or more or less dislocating 
It to one side or the other, as it passes over a narrow pehuc 
outlet, later on produce in the nasal area ideal breedmg places 
for germs, which gi\ es rise to poisoning or focal mfection of the 
indmdual for the balance of life Simultaneous •with this, the 
anatomic form of the normal channels, through whidi the 
bod} IS supphed •with ox}gen, is permanently disturbed, and 
therefore the o'sj’gen suppl} to the body can ne\ er be properly 
and correctly carried on, due to the distorted state of the nasal 
fossx These birth injuries onl} too frequently lay the founda- 
tion of the mechanism which produces ill-health The breedmg 
of germs m the nose and throat is facibtated b} the formation 
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of numerous secret little spaces and, simultaneously, the proper 
oxygenation of the body is mterfered with, all due to the dk- 
tortion of the nasal fossae Hence we have the stunted, not full} 
developed pelvic bones of the mother (likewise caused by inter- 
ference with full bone development m early life, and due to the 
same factors mentioned), causmg mjury to the child’s nasal 
sqitum, which agam is a hentage of disease for life Just what 
percentage of nasal septums are mjured at birth it is impossible 
to determme at present 

Those septums that are not injured or stramed at birth haie 
only the second factor to contend with throughout life That 
is, thickenmg or deviations of the septum which are the result 
of direct poisonous absorption from the nose and throat areas, 
inhibitmg the prpper, full, normal development of the nasal 
septum which m its fully developed state was mtended to be 
perfectly straight and thm Another exception to this rule is 
the following Direct trauma to the mfant or child strikmg its 
nose m the act of falhng while learning to walk or otherwise 
This is another only too frequent cause for diqilaced and aooked 
septi as found later on m life It is likewise impossible to deter- 
mme at present what percentage of nasal abnormahties is due 
to this 

The writer often descnbes the formation of the deviated 
nasal sqitum as follows If the head is pictured as a box with a 
central partition representmg the nasal septum, then the growth 
of the sides of the box — the bones that go to make up the face 
and skull — grow less rapidly, have their growth mterfered with 
more than the partition of the box — the nasal sqitum — which 
grows more freely and easily, probably as a result of its thinness 
and also very likely because of the constant presence of irrita- 
tion due to the ever-present nasal congestion, hence we have 
resultmg the deflected septum The mferior border of the 
nasal septum shps off the maxillary crest as a result of lack of 
room for grow th and expansion and produces the ndge so com- 
monly seen, or it may very often remam on the maxillary crest, 
but wtII flare out above, high up, either to the right or left, pm- 
ducmg the high, more or less acute deflection of the nasal sqitum. 
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Hence, by vanous means, right here in the nose and throat 
we have erected a mechanism which constantly works toward 
the detriment of man A distorted nose and throat, such as is 
found after all these factors have accomplished their e\’il re- 
sults, mterfere with proper oxygen supply to the body And 
with the aid of what nowaday's is commonly called focal infection 
or absorption this detrimental effect is brought abouL 

On careful study it is quite plain that this abnormal septal- 
turbmal-Waldeyer’s nng entity prmdpally accomplishes its 
e\Tl, in a large percentage of cases, through the pathology that 
it onginates in the paranasal smuses, teeth, or both The proper 
conception and appreciation of this thought is of the utmost 
importance A crooked, distorted mterior of the nasal fossse, 
which as yet, unfortunately, so few men of the medical profession 
can recognize and properly understand, wtU give rise to and make 
possible germ breedmg and incubation of the accessory nasal 
sinuses such as the sphenoid, ethmoids, or of the other sinuses, 
and from these locations send out their daih destructive poisons 
to almost any organ of the body Thus, bad smuses or teeth 
could not ordinarily exist mthout pnman* abnonnahfy of the 
septal-turbmal-Waldeyer’s rmg entity Hence we can verj’- 
easily and logically trace mfection of the smuses as due to ab- 
normahty of the septal-turbmal-Waldej'er’s ring entity To 
make this plainer it must be remembered that an abnormal 
septal-turbmal-Waldev er’s nng entity is capable {per re) of 
ongmating pathologj' m adjacent or distant organs, but then 
again it is certam that this septal-turbmal-Waldej er’s ring 
entity or fractions of it make possible the origm of pathology in 
adjacent or distant organs by working through the paranasal 
smuses or dental structures WTiat percentage is due to either 
is as 3 et unknomi, and from the practical bases of actual prac- 
tice it does not matter, as wall be shown, when it comes to the 
important matter of disease prev'ention or cure 

There is onty one other condition that competes with infec- 
tion in the process of injurmg man’s good health And that is 
tumor formation New growths, evsts, etc , are the only other 
possibihties which we must constanti}’ keep m mmd as possibty 
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more serious and less easly remedial factors than focal infection. 
However, we should be thankful to say that they are extremely 
rare compared with the frequency of trouble due to the more 
benign focal infection factor The latter can be found in almost 
everybody’s case, whereas tumors are rare, especially m those 
imder fifty Ewing’s theory of anaplastic cell growth helps 
matenally toward shedding more hght on this subject 

Therefore, if this nose and throat entity (septum-turbinal- 
Waldeyer’s ring) is of such vast importance as regards the per- 
manent welfare of the entire body, why can it not be looked at 
as the common foundation of good health? This it really is, 
and will be considered more so daily It is the only way of which 
the wnter knows to practice medicme logically, effectively, and 
scientifically It is simphaty itself 

It causes what is commonly known as the lowering of the 
resistance or vitahty The thyroid gland undoubtedly has its 
function disturbed by this disease-instigatmg machmery and 
this ultimately leads on to actual pathology of the gland This 
mechanism very often works m a fairly direct manner, for m- 
stance, on the middle ears, producmg catarrhal or purulent, 
acute or chronic otitis On the larynx, causmg innumerable 
forms of laryngitis, on the bronchi, causmg bronchitis And so 
on, ad infimtum On close analysis it undoubtedly works ac- 
cording to the old true prmciples of pomt of least resistance, 
which IS really another way of saymg the organ or organs sub- 
jected to the greatest stram, wear and tear, or to the most 
amount of usage m the struggle for existence 

And why cannot the same Ime of reasonmg be extended to 
more distant organs, such as the stomach, etc ? The wnter 
has only too frequently been convinced of this fact by actual 
cases m his daily practice, that, for instance, nothmg will so 
quickly stop, control, and heal so-called ulcers of the stomach 
or the preulccrated stage as the removal of a set of mfected 
tonsils, or further attention to the co mm on foundation of good 
health or disease This works fairly direct The constant 
dropping of catarrhal secretions or even pus, which only too 
frequently is the case, sets up different forms of gastntis, or 
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infections of tiie other gastro-intestinal organs This assists 
materially in ghong birth to disease of different abdominal 
organs 

It IS ridiculous to belie\ e for one moment that it is only the 
organ complained of that is mjured and suffenng If the above 
is true, every organ of the body is proportionatdy undergoing 
simultaneous injuiy^ to a greater or lesser degree Hence we can 
see the fallacy of attemptmg to heal only the organ or member 
complained of This is apparently the height of fallacj' when 
considered in the above logical h^t The only true, sensible 
course is to seek the onginal cause and ehmmate that In the 
majonty of cases this can be done If we permit the cause or 
msfagating factors to remam, they will strike somewhere else 
next lime, and m most cases it does not take long Therefore 
most of the common, ordmaiy, every-day ailments or diseases are 
a hmt that there are factors, workmg detrimentally, more or 
less constantlj”, to the harm of the indimdual Hence we will 
be compelled to take a much greater mterest in preventive 
medicme, and not merely confine our mterest to the actual 
pathology present This fact is true of most of our common, 
e\ eiy-day ailments — almost anj thmg 

A nose and throat, to be considered perfectly normal nowa- 
days, must absolutely possess the foUowmg conditions, all de- 
pendmg upon and strivmg toward a perfectly normal Waldeyer’s 
ring and normal nasal accessory smuses, and particularly (and 
what IS of the first importance) on the ability of the body to 
seize the necessary' amount of oxy gen as a result of the presence 
of a normal turbmal and nasal fosss state 

1 It is necessary that the faucial tonsils be completely re- 
moved The wnter maintains and firmly beheves that the 
tonsils carmot, under our present community' life (m our present 
state of avulization), remain normal All fauaal tonsils are dis- 
eased This IS absolutely' imavoidable under present living 
conditions In every' mdiv’idual case they must invariably’ be- 
come and remain infected, and in most cases th^' become in- 
fected early' m the person’s career — m fact, m the earliest m- 
fancy — and remam so throughout life The removal of the faudal 
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tonsils IS a fundamental requirement m any attempt properly or 
permanently to relieve or correct the other important factors 
It IS utterly impossible to attain perfect normahty of these 
factors unless the fauaal tonsils have been completely removed 
This IS an essential All nasal fossae work is based on this law 
It IS the only proper foundation for buildmg a normal nasal 
fossae superstructure 

2 It IS also essential for the general and ^eaal welfare of 
the mdividual that the lingual tonsils be absent, or at least that 
only the smallest amount of hngual tonsillar tissue be present 

3 It IS essential that there be no visible lymphoid or folhc- 
ular tissue about the throat proper (pharynx) 

4 It is important that there be.no adenoid tissue of any 
appreaable amount m the nasopharynx This should be equally 
true of all adhesion bands and lymphoid tissue so commonl} 
found m the vault of the pharynx 

5 It IS essential that there be m the nasal foss® a straight 
and thm nasal septum This imphes that all deflections, ndges, 
spurs, thickemngs, etc , of the nasal septum, if present, be re- 
moved, likewise, that no other normal tissues be removed, and 
that no other foreign tissues be present m the nasal foss® such 
as polypi, new growths, etc 

6 It IS necessary that the middle and mferior turbmates* be 
of normal size, that they hang freely m the nasal foss®, and that 
none of them touch the external wall of the nose or the nasal 
septum This is especially true of the middle turbinates, par- 
ticularly that they be of normal thinness The lower edges of 
the mfenor turbmates should not come too far down, too close 
to the floor of the nose, that is, they must be a normal distance 
above the floor of the nose Their lower margms should be at 
least 3/16 mch above the floor of the nose 

7 The presence of normal accessory nasal smuses is essential 

These seven conditions would presuppose normal accessory 

nasal smuses For the average case abnormal conditions of the 
accessory sinuses could not exist very long in the presence of 
these conditions There would undoubtedly be a natural, 
spontaneous, automatic tendency toward a cure of any known 
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or iinknown sinusitis which ma}’’ be present in any nose which 
has been normahzed to such a degree of perfection The aver- 
age case of sinusitis cannot persist very long after the institution 
of such perfect normahty of the nose and throat as required by 
these conditions With few exceptions the sinuses would auto- 
matically be freed of all diseases as a natural result of the in- 
stitution of such absolutely normal condition 

The final and absolute test as to whether or not the mdi- 
\idual’s nose is perfectly normal after such work can be summed 
up in one word, mouth-breathing Does the mdmdual at any 
time durmg the twentj'-four hours breathe through the mouth^ 
And our ultimate goal and aim m ail this work is the production 
of a mathematical equalization in eveij' regiect of the two nasal 
fossse. \\niat we must demand and attain is the abihty to breathe 
through both sides of the nose m equal amounts and at all 
times That is, to draw m and expel the same amount of air 
through each nasal fossae simultaneously and continuously 
This is the direct antithesis to mouth-breathmg 

The smuses are not to be regarded as the sole, guilty party in 
the causation of sickness and disease m infants, children, or 
adults To consider them the sole culprit is false, illogic, and 
ineffectual, for the simple reason that such an attitude would 
presuppose that all we have to do is to attack the smusitis and 
we ha^ e done all that is necessaty 

There is one great fundamental fact which covers this sub- 
ject of smusitis and that is the followmg axiom Smusitis is 
directl}- capable of rehef and cure in proportion to its length or 
duration or chromdty This law controls the entire method 
and means of rehe\-ing and curmg smusitis, as will be shown 
Abo\ e all thmgs the following truism is to be remembered and 
constantlj kept m mmd The nasal septum is the ke}' to all 
the smuses And an axiom of this is the followmg The nasal 
septum IS the ke\’ to the sinuses, modified by the turbmal 
entity, and the whole controlled by the degree of normahty of 
\Valde3 er’s hmiphatic nng Hence on these laws our method of 
attackmg smuatis rests One thing, above all others, must con- 
stant!} be remembered The diagnosis, or determmmg exactly 
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which sinuses are involved, is as difficult as looking for the pro- 
verbial needle in the haystack To overcome this difficulty it 
is not really necessary actually to determme just which and 
every smgle smus that is mvolved This is particularly true of 
early cases It is enough if we determine the existence of sinu- 
sitis in the larger smuses or m as many as we can, for we may be 
qmte sure that we can never diagnose all of them, and further- 
more it IS unnecessaiy, as will be proved It appears, on close 
study, that the prmcipal source of systemic and local focal 
infection is derived mostly from two sets of smuses— the sphe- 
noidals and ethmoidals The immediate effect of a distorted 
septum and enlarged turbmate bodies seems to be the clogging 
and interference with dramage and ventilation of the ethmoids 
and qihenoids Hence, these two senes of smuses are to be 
blamed for most of our troubles 

From the pomt of treatment it is scarcely necessary to deter- 
mme the exact smus mvolved The only exception to tins rule 
is the maxillary smus If there is pus m the maxillary smus, it 
should be opened and washed out frequently Infection of all 
the other smuses m both acute, subacute, and chronic cases are 
controlled by the septal deflection operation primarily, aided by 
the turbmal entity readjustment secondarily, and all controlled 
by the daily antisepticizmg treatment to the nose and throat, 
especially to Waldeyer’s nng The rare exceptions to this rule are 
the cases of extremely acute, fulmmatmg attacks of smusitis 
which have to be treated as other acute abscesses, and, iihen 
possible, immediately opened 

In order to obtam mathematically exact results, it is abso- 
lutely essential that the work, both surgical and treatment, be 
earned out m a mathematically exact manner There can be 
nothmg shpshod about it, it must be done exactly and preciselj 
Patience and pamstakmg effort is the keynote It is by far 
wiser to be overcautious, slow, and careful than hasty or care- 
less The wnter beheves m removmg, under local anesthesia, 
one tonsil at a time and as little of the nasal work should be done 
at one sittmg as possible This is especially true of the ^eo 
young, feeble, or old 
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All operative work is to be preceded by the most careful of 
general phj'sical examinations This should mdude a careful 
unne analysis, blood-pressure determination, coagulation time, 
hemoglobin determination, etc , a complete and full x-raj* ex- 
amination of all the paranasal sinuses and of all the teeth, and 
we diould employ any and all other means whidi will give us a 
complete and thorough knowledge of the general condition of the 
patient for the sake of safety I then prefer to give all my 
cases, when possible, from one to ten of my antis^tidzmg treat- 
ments to the nose and throat preceding any operative work 

By all means I prefer, wherever possible, to remove the pa- 
tient’s faucial tonsils as the first step m the undertakmg to 
correct this common foundation of disease This is done after 
the abo\e mentioned course of cleansmg and antiseptic treat- 
ments IS completed and all the examinations and tests have been 
made, and we are sure the patient’s ph3rsical condition can safely 
stand the strain of tonsil enucleation, nasal septal resection, or 
turbmal entity correction 

These above mentioned seven conditions, on close anal}'sis, 
Will be found to depend for their existence on the three funda- 
mental cardinal factors These are First, diseased faucial 
tonsils with or without enlarged adenoids and bands Second, 
the nasal septal state intensified by the turbinal entity Third, 
the state of paranasal smuses 

The foregoing is my definition of a perfectly normal nose and 
throat and I feel quite sure this will ultimately be accepted as a 
prerequisite to good health in general 

It IS not to be forgotten for a moment that so much correc- 
tion or reconstructive work, which is all operative, can and 
must only be undertaken with the greatest of care and thorough- 
ness The less one does at a time the better and safer will it 
be for the patient 

It should all be preceded with the thoroughness and care 
that anj major piece of work requires The preliminary ph^'sical 
and dinical cxammation must be done as thorou^y and care- 
fully as possible Nothing is to be left to conjecture or guess- 
work Thoroughness and carefulness is the kejiiote of success 
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in tlus particular kind of work In old and middle-aged people 
one tonsil only should be removed at a time No work should 
be done on the turbmates simultaneously with the sqital resec- 
tion One cannot be too cautious 

Last, but not least, it is absolutely necessary to possess 
healthy, mfection-free teeth That this is dependent on the 
possession of a normal nose and throat is too evident to require 
repetition And what is of the greatest importance is the 
fact that no one can contmue to possess or keep the teeth in a 
normal, health}' condition, even m the presence of a tonsil-free 
throat and a perfect straight and thin nasal septum, if smusitis 
is pemutted to remam In other words, smusitis, if allowed to 
exist, will ultimately destroy teeth This smqsitis, m cases 
possessmg a straight and thin nasal septum and an infection- 
free Waldeyer’s ring, is undoubtedly due to abnormahty in the 
turbmal entitj' This latter factor gives rise to or, better still, 
contmues the pemiaous habit of mouth-breathing This is the 
birth of the commonest ^'laous cycle The more mouth-breath- 
ing, the more turbinal abnormahty and hence more smusitis and 
bad teeth The followmg are axioms 

1 No one can possess good teeth unless the nose and throat 
are m perfect condition 

2 Good, healthy teeth cannot exist or contmue to exist m 
the presence of a nose and throat that are abnormal (possessmg 
one or more abnormahties) And, to make this more emphatic, 
I will state that no matter how frequently and how thoroughly 
the dentist corrects all dental defects m an mdividual mouth, 
they will return and contmue to recur and extend as long as 
an}' abnormahties are present m the nose and throat 

3 To state an a\iom dependent upon the two rules given 
abo\ e — ^the presence of bad teeth mfer and are mdicative of the 
presence of one or more abnormahties m the mdividual’s nose 
and throat Hence, if the nose and throat possess abnormahties, 
the mdividual must have, or will eventually have, diseased teeth 
or gums, or both 

And what is of the greatest importance — ^we must decide 
unmediately, the moment we notice bad teeth or gums, decajnng 
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teeth, pyorrhea, or apical teeth abscesses that the individual is 
afflicted with one or more abnormahties of the nose and throat, 
and the only way to stop the dental disease is to go back and 
eliminate the cause, which means removing the abnormalities 
from the nose and throat This is all based on inductive logic 
of the simplest kind Given a conclusion — ^bad teeth — ^why 
should we not be able to determine and recognize the premises — 
the crooked nasal septum, diseased sinuses, a poor turbinal 
entity, diseased tonsils or other abnormahty of Waldeyer’s ring 
or a combmation of one or more of these factors 

Hence, we have ahead of us a vast field wherein we can apply 
this inductive logic All cases of heart disease, kidney disease, 
and practically all other ailments of an infectious nature should 
be handled accordmg to this light, which is direct, goes to and 
ehmmates the cause. 

The most cheerful and dehghtful thing the writer has worked 
out in this connection is what he calls a check-sj^stem on the 
accuracy of this method He employs the method as a routine 
office practice or treatment in most every case This is a gen- 
eral antiseptidzing of the human being as far as we can go with- 
out surgery or mjection It is merelj’^ an antiseptic qiraying 
out of the most mtimate crences of the nose and throat. It 
takes only a few mmutes, is a erj direct m its results and ob- 
viates or delays operative procedures, eqieaally m the feeble, 
old, or young Take the followmg case- An elderly woman with 
an acutely inflamed, A'ery painful, hard eye-ball, which had 
been operated on two 3*ears previously by one of our leadmg 
men for glaucoma She receues the routme quay treatment, 
washing away the pus from her pussy teeth, washmg out her 
filthj' tonsils, and thoroughlj’’ cleanmg out her nasal fossa*, and 
in two to three daj's the eyeball is white, and the tension begins 
to decrease from the start The ej^eball and head pams dis- 
appear Within the first twenty-four hours Pilocarpm and 
simple antiseptics were instilled m the ej e 

hty routme nose and throat treatment consists of an anti- 
septicizmg treatment and qjraj-. I employ prmapally one solu- 
tion consistmg of the bichlorid of mercuij solution vaiA-ing in 
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strengths from 1 2000 to 1 5000 I emploj' this solution in 
the No 56 DeVilbiss one-hole spray tip, smce this tip, due to its 
smallness, lends itself to faale msertion mto the vanous small 
cavities and areas, and can he earned back as far as the lault 
of the phaijTix through the nose It can readily be inserted into 
the crypts of the tonsils after thoroughly treatmg the teeth, 
pharynx, nasal fossae, and epipharjmx I proceed m the fol- 
lowmg manner 1. I gently spray the nasal fossae with a mild 
anesthetic solution, using the No 52 DeVilbiss spray bottle 
2 I then proceed to treat the throat and teeth ^1 die teeth- 
gum margins are thoroughly grayed and all pus and other 
accumulations washed away 3 I then proceed to the pharynx, 
the base of the tongue, aind tonsillar crypts — these are thor- 
oughly amd quickly sprayed Thus, all the rest of the sur- 
roundmg lymphoid tissues of Waldeyer’s ring is likewise care- 
fully cleansed and antisepticized, givmg particular attention, 
in the case of adults and e^ecially elderly people, to the Imgual 
tonsils m whom such structures will almost invanably be found 
In those cases wherem the tonsils have been removed we are 
spared the necessity of attendmg to them 4 I then return to 
the nasal fossae By this time the anesthetic solution or this 
solution combmed with adrenalm has had its effect and the 
nasal fossae will be found wide open due to the contraction and 
shrinkage of the mucus membrane Any mucus, pus, or dned 
concretions found anywhere m the nasal fossae are removed by 
aspuration aided by cotton-tipped appheators, or forceps The 
entire nose and throat area is thoroughly cleansed with the aid 
of suction The two nasal fossae are then thoroughly and care- 
full}’’ sprayed The one-hole spray tip can be earned carefully 
and gently past the mesial surfaces of the middle turbinates, 
and thus the entrances to the sphenoidal fossa: are well sprayed 
This IS an extremely useful and important step, smce, after all, 
sphenoidal and ethmoidal smusitis are the commonest fonns of 
smusitis to be met with The olfactory cremces and the external 
surfaces of the middle turbmates can hkeause be thoroughly 
qirayed by this tip No 56 All surfaces of the inferior tur- 
binates and the vault of the phaiynx are then well qirayed All 
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this can be done in much less time than it takes to describe, in 
fact, it only takes a minute or two m the average case The 
patient is cautioned to blow out and e:q)ectorate the excess 
solution, advismg him agamst swallowmg any. Too much force 
IS not to be used m blowmg the nose, and one side of the nose is 
blown at a time In children and infants the tonsil suction 
apparatus is used to carrj' off the excess when treatmg the 
throat The small quantitj’ used to spraj' the nasal fossae is 
left there, and need occasion no wonj', smce the amount is too 
small to be toxic. The writer does not infer that the solution 
he suggests is the only one to be used He feels, however, that 
it has the advantage of cheapness and obtamabihty He is not 
afraid of its toxiaty when used m such small quantities Any 
of the newer antiseptics could be used with almost the same 
effidencj 

An old man, sei enty 3 ears of age, presents himself with an 
unusual!}' se\ere infection of the conjunctna of the right e 3 e 
The entire e} eball is mtensel}' swollen, inflamed, and ver}* pain- 
ful Inflammatory membranes co\er the entire conjimcti\a of 
both hds This conj\mcti\al condition is cleared up with the 
usual antiseptic treatment, but the e} eball is left in an mtenseh* 
mflamed state with numerous extensi\e ulcers of the cornea 
All sorts of antiseptic treatments to the cornea are of no a^ ail, 
and intis, then indoc}'clitis sets m wuth mcrease m tension of 
the 6 } eball and the temporal and mommg pams of glaucoma 
The routine nose and throat and teeth treatment is now msti- 
tuted, and the puss}’, filthy teeth thorough!} cleansed, the 
tonsils and nasal fossaj washed out The mcreasmg tension of 
the ej'eball is stopped The pam of threatening glaucoma dis- 
appears, and m e^eI}' way the e>e is rapidl} sent along the 
road to reco\ ery 

Case I — C , ph} sician, sixtA -one } ears old In April, 
1924 was taken with Jacksonian epileptilorm commlsions of one- 
half of the body and attacks of unconsaousness lastmg from six 
to eight hours These commlsn e seizures and attacks of uncon- 
saousness came on more and more frequent!} , he would be 
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unconscious from two to four days at a time After a great deal 
of medical exammation by neurologists and mtemists of repute, 
be finally consented, at myurgmg, to have his septum corrected 
Four years prior to this I had removed his tonsils The septum 
operation and recovery followed without any unusual incidents, 
and as soon as the nose was m a condition to stand the pressure 
of the suction apparatus, it was applied, and thick, yellow pus 
was obtamed from the nght sphenoidal and ethmoidal smuscs 
This w'as cleared up m a few weeks by the routme antisepticizmg 
treatment of the WTiter, which makes it unnecessary to tear 
away and destroy the rmddle turbmate body Repeated #-ray 
aid by Dr Besser confirmed the existence, and final disappear- 
ance of the smusitis 

The convulsions and all other troubles have disappeared and 
he has been conductmg an active practice daily 

In passmg, I wish to mention that the doctor had an old 
chronic, purulent middle ear, from which, he states, he has not 
heard m tw'enty years At present this ear is dry, he hears the 
watch tick at a distance of 10 mches from the ear, whispered 
voice 20 feet The antisepticizmg treatments are continued 
(two to three tunes a week), m these cases for an mdefinite 
period of tune, until the drum is covered by a dry, thm, new, 
shmy drum, W’hich mvariably happens if the treatments are 
continued long enough 

Case II — ^A MacN, male, sixty-fi\e years old, preacher 
For years has been suffermg and crippled with all tlie usual 
sjmiptoms of generalized rccurrmg attacks of articular rheu- 
matism affectmg most of his large jomts and many of the smaller 
jomts, patient compelled to use crutches, also considerable 
rheumatic iridocyclitis of both ej'es, with resultant very poor 
vision Treated routmely, nose and throat normalized surgic- 
ally This consisted of fauaal tonsil enucleation, Imgual tonsil 
removal, a complete straightenmg of the nasal septum, and 
normalizmg the entire turbmal entity The routme nasal spray, 
antisqiticizmg treatment was unmtermittenly conlmued dur- 
mg, m between, and for a number of weeks after the last oper- 
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ati\'e procedure Patient re^onded quiddy and has been en- 
tirely well, active, and efficient in past six j-ears, \TSion excellent 
in both eyes 

Case HI — K, female, age seventeen j’^ears, family 
historj’^ negati\ e The usual mild diseases of childhood, with the 
exception of diorea, which disease affected the patient through- 
out a penod of two 3 'ears or mote of her early childhood At 
this time, apparentl}’’, no heart, lung, or other organic trouble 
discoverable, either on examination or by history Fauaal 
tonsils and adenoids removed by writer eight 3 ears ago Chorea 
gradually- disappeared and patient was well up to one 3 -ear ago, 
when she noticed mcreasmg d 3 ’’spnea, egiecially on shghtest 
exertion, rapid loss of weight, loss of appetite, weakness, con- 
stant chronic temperature of j.00“ to 101“ F , pronounced imt- 
abihty of temper, aroused to anger on slightest pro\ocation, 
general mottled condition of skin of face and limbs Phy-sical 
examination disclosed cardiac murmurs, imdoubtedly- mitral, 
systohc and diastohc in tune, which are ordmanly found present 
m the ordinary' rapidly- discompensating heart Apex beat 
greatly' digilaced to the left 

The patient had a deadedly bad deflection of the nasal sep- 
tum, hi^ up to the right and almost completely blocking the 
upper and postenor two-thirds of the nght nasal foss®, with 
external displacement to the left at the tip of the nose of the 
an tenor tip of the triangular septal cartilage There vas a 
complete approximation of the upper right area of the sqitum 
to the nght middle turbinate, compressing it completely- against 
the external wall of the right nasal fossie, thereby' mterfenng 
with drainage and ventilation of the nght frontal and anterior 
ethmoidal smuses and, likewise, interfering with drainage and 
^ entilation of the nght posterior ethmoidal and nght sphenoidal 
smuses The left middle turbmate was one immense mass 
of ethmoidal cells that had undergone compensatory- enlarge- 
ment merely to fill up the large emp^* space m the left middle 
section of the left nasal fossa;, due to the deaded deflection of 
the nasal septum to the right The wnter performed a com- 
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plete submucus operation, including correction of the displaced 
piece of triangular cartilage, at the tip of the nose The left 
middle turbmate was compressed with a pair of forceps to the 
thinness of an ordmaiy middle turbinate The nght middle 
turbinate was fractured at its base (infraction), and reset about 
mdi from the external wall of the nght nasal fossae 
The patient made a rapid, uneventful recovery from the 
above operation A profuse, contmuous, mucopurulent nasal 
discharge, which had been affecting the patient for qmte a long 
time previous to the operation, gradually began to^ disappear 
immediately aifter the operation Withm a few weeks it was 
entirely gone However, one pomt of the greatest importance 
auid interest was disclosed very shortly after the submucus 
operation On applymg the suction apparatus to the nasal fosse, 
a profuse amount of thick, white pjis was obtained, flowmg down 
rapidly from the rig^t posterior ethmoidal sinuses Within the 
next three w'eeks this discharge of pus also disappeared and was 
no longer obtamable with even the strongest amount of suction 
Due to the fact that the septal deflection was complete, the 
presence of free-flowmg pus from the postenor ethmoidal or 
sphenoidal smuses was mvisible to the eye, even on the applica- 
tion of the strongest amount of suction 

The patient’s general symptoms rapidly commenced to dis- 
appear simultaneously with this nasal work All dyspnea, even 
on walkmg and moderate exertion, completely disappeared 
The mottled, blotchy, puiplish condition of the skm of the nose, 
cheeks, face, and the loner extremities also rapidly disappeared 
The chrome temperature of 100® to 101® F was no longer ob- 
tamable The irritable, fretful, nervous disposition was replaced 
by a normal, cheerful smilin g one The patient returned to her 
more than normal weight of 112 pounds The heart murmurs 
in the space of a few weeks reduced themselves to a strong sjrS- 
tolic and fan diastolic Otherwise the previous confusion and 
mumble of cardiac muimurs had disappeared 

The patient has returned to work and does not tire easily, 
even under a fair amoimt of exertion, and neither this nor a 
moderate amount of w alkin g cause any recurrence of dyspnea 
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Appetite is good, sleeps well, constipation is no longer com- 
plained of It IS impossible to enforce the necessary amount 
of rest in sudi a patient, feelmg as well as she does This patient 
has a perfect set of teeth 

In the last few weeks the systolic murmur has shown a ten- 
dency to disappear The diastohc murmur, however, is as per- 
sistent and loud as ever Menstrual history, whidi previously 
was quite irregular, profuse, and bimonthly, now is monthly 
and otherwise normal 

Case IV — F. McC , female, age twenty-one years History 
of rqieated attacks of acute articular rheumatism datmg back 
quite a few years Most jomts of small bones are stiff, and in 
many deaded limitation of motion present Some of the 
^ertebral and also one hip-jpint affected with limitation of 
motion History of tonsillectomy at age of fourteen years 
Heart, lungs, unne, negative Patient’s chief nose and throat 
complamt at this time was a constant and annoymg postnasal 
(epipharyngeal) catarrhal droppmg Throat esammation pre- 
sented a normal appearance aside from a small tongue of ton- 
sillar tissue protrudmg from behind the right anterior tonsillar 
pillar This piece I removed subsequently in my efforts to reheve 
the patient of the annoymg postnasal catarrhal droppmgs and, 
to my surprise, I found that it led me down to a large mass of 
tonsillar tissue, which unsuspected, has been buned bdund the 
antenor tonsillar pillar and in the depths of the throat The 
nasal fossa: presented a decided high, acute deflection of the sep- 
tum to the right, touching a rather large antenor tip of the nght 
middle turbinate, whose outer surface agam was entirely too 
close to the external wall of the nasal fossae, thereby mterfering 
with dramage from the nght frontal sinus and nght antenor 
ethmoidal smuses 

The writer corrected the septal deflection by a complete 
submucus operation There was a decided improvement in 
the patient’s general health and a pronounced dimmution in 
the amount of catarrhal droppmgs as a result of the above 
operath’e mterference The patient contmued to improve in 
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strength and health, with great rehef from the rheumatic at- 
tacks, for about two 3'ears, when suddenly one morning I ivas 
hurriedly called to find an acute purulent frontal smusitis (right 
side) with almost completely closed ng^t eye, due to edema of 
the inflammatory swelling caused by the smusitis Severe pain 
and tenderness was present over the nght supra-orbital ndge 
and adjacent area of the frontal bone The mtenor of the right 
nasal fosss presented patent pus flowmg down from the nght 
frontonasal duct The anterior half and tip of the nght middle 
turbmate was greatly enlarged, occludmg the frontonasal duct, 
this mterfenng with the drainage and ventilation of the nght 
frontal smus I compressed the nght nuddle turbmate and 
fractured its attachment at its base to the ethmoidal bone 
A small pledget of absorbent cotton was mserted between the 
ethmoidal bone and the middle turbmate The turbmate was 
not removed Withm the next few days the patient developed 
an attack of acute parenchymatous nqihntis, with edema of 
the extremities, facial swellmg, and the usual urmaiy findings 
were reported This nephntic attack ran its course in a few 
weeks to complete recovery, mcludmg a normal urme The 
patient is today m excellent health, possessmg a normal nose 
and throat 

Case V — T C , male, fifty-two years old, has for the last 
three years been unable to work, due to the fact that he has been 
suffermg with all the mcapacitatmg and lamentable symptoms 
of a nervous breakdown Phjrsically, otherwise normal I 
treated him routmely for a short penod His common founda- 
tion of good health M'as then corrected, which included a com- 
plete remoAal of his faucial tonsils, and at a safe mterval this 
was followed by a thorou^ nasal septal correction, so that he 
■was given a perfectly straight and thin nasal septum Then all 
his turbmate bodies w'ere normalized from the standpomt of 
size, position, and shape The routme, antiseptiozmg treatment 
was emplojed throughout all this time and contmued for some 
time after the last operative procedure In the past five years 
he has been fully efliaent m every way and has not lost a day 
from work 
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Case VI — Girl, twelve j'ears old, underweight, undersized, 
and poorly nourished Suddenly developed a left-sided, com- 
plete, facial paralysis, imable to dose left ^e, and profuse 
annoying q>iphoria Patient had an mcomplete tonsil removal 
,a few 3 'ears ago Patient’s nasal fossae m a very poor state due 
to considerable sphenoidal and ethmoidal smusitis, undoubted!}' 
brought on and caused by the presence of a deadedl}' deflected 
sqitum and poor turbmal entitj'. These abnormal factors com- 
pelled the patient to be a mouth-breather Patient otherwise 
normal Patient’s nose and throat treated routmely, facial 
paral 3 'sis disappeared by end of third wedr AdN-ised correc- 
tion of sqital deflection and turbmal entity Remams of ton- 
sillar tissue was removed by writer 

Case Vn — Iilale, fortj'-seven years old Pohce captam 
Past history For a number of years has been a chronic sufferer 
with the severer forms of rheumatism His right ey& was severely 
affected and intis, indocj'chtis, and secondar}- glaucoma followed 
in close succession, resulting in total bhndness to this eyt and 
uncontrollable sj-mptoms Enucleation was the only rehef 
Present history Patient came to me with fauly advanced s>Tnp- 
toms m left Q'e, which were very similar to those he experienced 
at onset of trouble m nght eye I treated him routmely, enu- 
cleated his tonsils All eye symptoms disappeared, and he has 
been active and well for past seven years 

Case Vin — ^Rlrs J M , age thirtj'-seven years, mother of 
fi\ e children Past historj' Suffermg for years with eczematous- 
herato-conjunctivitis, numerous phij'ctenules covenng both 
cornea Likewise aflheted with chronic blephantis of both 
ej ehds of each eye Patient treated routinely as outimed, and 
operated by wnter six years ago for complete tonsil removal 
and complete submucous resection of nasal septum Patient 
improved rapidly, phlyctenules disappeared, ey« cleared iqi 
complctdy. Patient disappeared from obsenation for six years 
or more Returned in Mardi of 1925 complaining of pain 
o\er nght mastoid and pus discharging from nght ear Watch 
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tick not heard on this ear, whiqiered voice heard at 1§ feet only 
Writer removed large, danghng polypi from undemeatli left 
middle turbinate (left anterior ethmoidal smusitis and double 
sphenoidal smusitis confirmed by »-ray) Patient went home 
and disappeared from treatment for two days, when wnter was 
hurriedly called, and found patient flat on back, unable to 
raise her head, and su£fermg with all the acute symptoms of an 
acute attack of serous labyrinthitis, such as extreme tinnitus, 
vonutmg on elevation of head, a marked ri^t horizontal n}'stag- 
mus on directmg patient to look to left, and contmual sensation 
of room and all objects in it constantly tummg around Patient 
extremely dizzy on slightest motion Marked pam, tenderness, 
and swelhng present over right mastoid 

Patient placed on Dover’s and aspirm and treated routinely, 
twice daily Right ear also cleansed with same qiray solution, 
and canal filled with bichlond of mercury solution (1 2000) 
All symptoms rapidly commenced to amehorate, and under 
the contmued use of the wnter’s simple antisepbcizmg treat- 
ment the patient was up and about, and all symptoms, mcludmg 
pam, tenderness, and swelhng over mastoid process, had disap- 
peared by end of fourth week Hearmg normal to all tests 

The reason for the recurrence of trouble in the above case is 
easily explamed The patient’s turbmal entity had never 
been completely normalized and she had remamed a mouth- 
breather all her life Recurrence of infection of the nasal fossa; 
was mevitable, and its ^readmg to the smuses unavoidable 
m nasal fossa; afflicted with such turbmal distortion The 
spreadmg of the infection from the sinuses to the ear was the 
next step 

As a rule, the gum margms are sunultaneously infected in 
these cases This was proved to be true m this case The patient 
never returned to perfect nasal breathmg and mouth-breathmg 
was ever present, hence we have the contmuance or exacerbation 
of the smusitis, and then the acute ear condition, the infected 
state of the teeth-gum margm is likewise due to this state of 
affairs This must be attended to and the pernicious mouth- 
breathmg habit stopped 
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The most depressmg thought of all is the fact that ]ust when 
most successful men reach their greatest stage of usefulness to 
their fellows they die from some condition which, in the majority 
of instances, is due to this combined factor of constant poison- 
ing (focal infection) and anoxemia This has been operating 
for many years m each case In other words, the}' are destroj’ed 
by prex'entable conditions which could easilj' have been eradicated 
and this unfortunate, too early collapse, prevented Hence, 
this untimely death was unnecessarj- and preientable Can 
one imagme the amount of suffermg, mconvemence, and annoj - 
ance they had to put up with, throughout all the >ears, imtil 
thej' were carried off 

The automatiaty of the mouth-breathing habit is almost 
startlmg m its exactness The mdividual breathes through his 
mouth m direct proportion to the amount of abnormahtj'- exist- 
ing m his nose and throat And as the amount of pathology or 
abnormality of the nose and throat is removed, just to that 
degree will the mouth-breathing habit be discontmued and 
normal nasal breathing be resumed, nhich is, after all, the only 
proper maimer in which to breathe, and the only way in which 
the air can be property prepared b}"^ the turbinal entity for re- 
cqition by the lungs, and thereby enablmg them to absorb a 
safe margm of 0x5 gen for the bodily needs of protection and 
nourishment The air must be so prepared that the alveolae 
are capable of absorbmg the necessary normal amount required 
to mamtam the highest degree of resistance and permit the body 
chemistiy of nutntion, elumnation, etc , to be earned on to the 
correct degree 

It is the wnter’s ideal to save and spare, as much as possible, 
the turbmate bodies, smee a normal turbmal entity is so essential 
in mamtammg perfect good health WTiole turbmate bodies 
should never be destroyed unless absolutely necessaty to save 
life These mstances are rare The turbmate bodies are ab- 
solutely necessaty ph> siologic organs as essential as other nor- 
mal functionating organs 

It is not at all well for the profession or humamty to leave, 
oierlook, or permit to remain the causes that produce so mudi 
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and vaned pathology of the human body Tuberculosis of any 
organ means that the instigatmg factors that have caused the 
tuberculosis exist in the nose and throat And the same logic 
can be apphed to most of man’s illnesses and diseases Pneu- 
monia m an mdividual means that that person’s nose and throat 
IS at fault, and these faulty factors have permitted the pneu- 
monia to supervene And thus we can and must reason through- 
out almost the entire gamut of diseases that man is heir to We 
will be compelled for our own self-reject and for the digmty 
and reject we owe the profession of medicme to seek out and 
remove these mstigatmg factors If we allow them to remam, 
they must sooner or later cause other diseases or disease of 
other organs, until finally they lead on to man’s complete dis- 
solution We will be domg more for humamty In fact, to only 
too happy and great an extent we will be doing just what hu- 
manity wants us to do Can one realize the amount of reject 
this will command from the average person? The fact that 
It will decimate, or even cut down to a twentieth or even to a 
smaller amount the quantity of medical practice means noth- 
ing The profession of medicme is mherently a self-elimmatuig 
one Does one realize the amount of surgery this will prevent, 
and the tremendous number of medical cases that will never 
happen, thanks to this method? 

And the above ejlams, qmte rationally, just why the nose 
and throat man is to so great an extent taking the place of the 
general practitioner It is not that the usefulness of the general 
practitioner is gone, but that he has become more efiSaent 
He is simply assummg a new name as a result of the new and 
more effiaent methods he is usmg This is a necessary' and good 
transition period of the times 

That the human bemg is capable of standardization is a fore- 
gone conclusion And when considered m the light of the aboie 
we can readily see how correct and logical this is One would 
think it is an extremely difficult matter to standardize the race, 
but this IS not so, and on careful study we will have to admit 
it is a very simple thmg In fact, it is very necessary for the 
sake of accuracy and peace of mmd that we do regard it m this 
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light The haphazard, hit and miss days of the practice of medi* 
one are doomed to disappear very quicklj', to the greater dig- 
mty and reqiect of the field of medicme generally Undoubtedly, 
these methods and remedies outlined above are drastic, but, after 
all has been said and done, they are the ine\'itable But it has 
been truthfully said many thousand of years ago that bj’^ the 
sweat of our brows shall we earn our bread To accomplish 
anjihing worth while is painful, and the more important the 
result to be attained the more pam required 

That this will be a new sj-stem of medicme is apparent to 
e\en the casual obsen-er The writer can only contemplate a 
logical, accurate, effecti\ e medical saence, when considered from 
this standpoint Of course, it is a man’s medicme It is not for 
the timid The ndicule and approbium that has been heaped 
upon the medical science will onfy then disappear The various 
pseudomedical saences and cults will be shown up m their truly 
ndiculous li^t 

Summary — One inquires what is to be done about it all? 
What a tremendous amount of reorganization we will ha^ e to go 
through It will all have to go back to the colleges for proper 
and careful lucid teachmg to the student bod}’’ This is absolutely 
necessaiy for the good and -welfare of the race and human family 
I can already ^^suahze each and every commimity and town and 
aty havmg one or more special institutions exclusively devoted 
to the correction of thi;; common foundation of good health or 
disease — these places mamtamed and run by the public 

VOL* Q " 4 ^ 




CONTRIBUTION BY DRS I W TTULU AND 
IRAONG GRAY 


PRESENT STATUS OF r-RAY DIAGNOSIS OF GASTRIC 
AND DUODENAL ULCER 

»-Ray diagnosis of ulcer of the stomach and duodenum 
has been subject to the same fate as the chnical diagnosis of 
this disease In fact, it may be said that up to the surgical and 
eqieaally to the »-tay era of diagnosis of ulcer of the stomach 
this disease was diagnosed more often than it really existed 
This explains why the hterature is so ndi in reports of cures of 
gastric ulcer. No doubt that m no small percentage of those 
cases there was no ulcer The clinical diagnosis of duodenal 
ulcer, on the other hand, was but veiy seldom made unless per- 
foration or hemorrhage occurred 

The »-ray diagnosis of gastric ulcer likewise gamed in mter- 
est long before that of duodenal ulcer, as demonstrated by the 
fact that imtil 1910 most contributions to the x-ray literature of 
ulcer were entirelj’- devoted to gastric ulcer Even m 1911, when 
E Schlesinger so strongly advocated x-ray diagnosis of duodenal 
ulcer by mdirect Roentgen signs, his contribution was recen'ed 
with great skepticism It is to the credit of the American and 
English schools to have swung the pendulum and to have dis- 
closed the true condition of affairs Mojmihan in England and 
the Mayos in this country demonstrated bejond any doubt 
that duodenal ulcer is much more frequent than gastric ulcer, 
a fact universally accepted today L G Cole was the first to 
demonstrate roentgenologically duodenal ulcer bj' directly visu- 
uhzmg the seat of the pathologic changes The French and 
the German schools, bemg rather followers than origmators 
m the diagnosis of duodenal ulcer, have long minimized the 
importance of differentiatmg gastnt from duodenal ulcer, both 
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clinically and roentgenologically They have tned to evade 
the term “duodenal ulcer” by speakmg of postpylonc, dcxtra- 
pylonc, and juxtapyloric ulcer These terms have now been 
almost entnely abandoned, and it is universally recognued 
that clmically, roentgenologically, and surgically gastnc and duo- 
denal ulcer are separate entities Cole still speaks of duodenal 
ulcer as postpyloric because he considers the first portion of 
the duodenum to be part of the pjdorus This view cannot 
be shared by the autliors for reasons to be explamed in another 
part of the article 

There is uniform agreement that the direct Roentgen visu- 
alization of the patliologic lesion in tlic stomacli and duodenum 
IS tlie most important guide m the diagnosis It cannot be 
denied, however, that ulcer of either stomadi or duodenum may 
be present without revealmg any roentgenologic manifestations 
pomting to the seat of the ulcer It might be well at tins pomt 
to call attention to die fact tliat many patients after an “ulcer 
cure” may subjectively feel quite comfortable, while the a:-ray 
exammation may show' iindmgs similar to tliosc present before 
treatment w'as mstituted Barsony and Szemzo report several 
cases of bulbus deformity after an “ulcer cure ” It is well 
known that cases of duodenal or gastric hemorrhage, a:-rayed a 
few weeks after active bleeding, may reveal a perfectly normal 
stomach and duodenum It is true that there are many sources 
for gastnc hemorrhage oUier tlian a gastric or duodenal ulcer, 
but tliere is no doubt, however, tliat the greatest majonty 
of all tlie cases of hematemesis or melena is due to either ulcer 
of the stomach or duodenum or cancer of the stomach It is 
also known tliat m a great number of cases w’here there is a 
definite history' of ulcer of stomadi or duodenum, the a:-ray is 
negative as far as direct \ isualization of tlie ulcer is concerned 
C Rulinenfuhrer, m 24 positive gastric ulcer cases diagnosed 
by gastroscopy, reports only 8 had positii e #-ray evidence in 
the form of niche 

It must, therefore, be emphasized that the direct signs of 
ulcer, as valuable as they are, are only encountered m the 
imnonty of cases, and that m addition to tlie direct signs tlie 
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proper evaluation of the indirect signs is indispensable The 
mteipretation of direct signs is ver3- simple The evaluation 
of indirect signs, on the other hand, requires a great deal of ex- 
penence and can onlj’- be properly mterpreted in connection with 
the other dmical sj-mptoms There is hardly an indirect Roent- 
gen sign of gastric or duodenal ulcer that may also not be present 
m another mtra-abdommal disease or e\ en m functional or meta- 
bohc diseases The proper mterpretation of the mdirect signs 
is just as much a matter of espenence as the proper interpreta- 
tion of the subjective s}'mptoms and chnical historj' In our 
diagnostic trainmg it is much easier to learn objective signs like 
murmurs, the palpation of tumors, than it is to learn how to 
properly interpret subjective sjTnptoms It is, therefore, rea- 
sonable to compare the direct signs to the objective findings, and 
the mdirect signs to the subjective complamts of the patient 
hlost of the direct Roentgen signs alwaj's persist to a lesser or 
greater degree irrespective as to whether patient has symptoms 
or not, while the indirect signs are only present durmg the state 
of symptoms dependmg on the secretorj’’, motor, and sensorj' 
disturbances caused bj the ulcer 

In Anew of the fact that the patient usually presents himself 
for exammation durmg the actii e symptoms, indirect Roentgen 
signs are present m a great many cases and are of diagnostic 
value It will be shown below that many Roentgen signs which 
pomt directly to the seat of ulcer may also be of transient nature 

ROENTGEN DIAGNOSIS OF ULCER OF THE STOMACH 

In luew of the fact that the direct signs are more important, 
thej’’ will be discussed first 

Riche — ^Hemmeter was the first to ha\ e observed the lodg- 
ment of bismuth m the ulcerated area Based on this he suggested 
the possibihty that the diagnosis of gastnc ulcer will be simph- 
fied by the fact that the contrast (m his case bismuth subni- 
trate) would stick to the ulcerated area It is more than likely 
that the case of Hcmmeter was actualh the first a isuahzation 
toentgenologically of a niche 

In 1909 Reich e uas the first to obserie the protuberance 
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on the lesser curvature, roentgenologically, but to Haudd. be- 
longs the credit to have properly mteipreted the findings of 
Reiche, and he named this protuberance “niche ” At about the 
same time the late Faulhaber mdependently brought to our 
attention the diagnostic importance of the “mdie ” 

The most common localization of the niche is on the lesser 
curvature just above the angulus which is about four finger- 
breadths away from the pylorus The mche may appear either 
like a small projection m which the upper hne is horizontal and 
the lower line oblique, or there may be a short distance between 
the ulcer and the stomach wall The ulcer is not on the lesser 
curvature, but somewhat on the postenor wall As we approach 
the pylorus the frequency of ulcer mcreases, whereas the fre- 
quency of the mche decreases The factors of static and me- 
chanics are probably re^onsible In order for the niche to appear 
the ulcer must extend at least to the musculans mucosa An 
ulcer can be large, but if the mucous membrane only is mvolved, 
no niche will be seen The contraction of the musculans mucosa 
IS responsible for the picture of the niche It is not rare to find 
this direct evidence of an ulcer m the mommg, and later m the 
day, when the muscle spasm relaxes, one may obtain the picture 
of a normal stomach The niche has disappeared even though 
the ulcer is present It is important to be cognizant of this 
fact because false conceptioi^ and false conclusions may be 
drawn simply upon the presence or the absence of this direct 
sign — ^niche 

As the ulcer contmues to mvade the muscular tissue the 
niche becomes larger, due to the muscular tissue contraction 
around the ulcer The irregularity of the niche does not speak 
for mahgnant degeneration of the ulcer, for an associated pen- 
gastntis may be responsible for the deformity on the lesser 
curvature 

The secondaiy changes consequent to the niche formation 
maj’’ be either functional or organic The niche is much less 
frequently situated on the lesser curvature in the prepylonc 
region Its location on the postenor wall is \ery uncommon 
and on the greater cun^ature it was first observed by Schmz 
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The patholo^c changes in the nicer whidi cause the niche vary. 
In most cases it is caused by a callous mdurated ulcer readung 
the serosa and often even breaking throng the serosa mto the 
neighbonng organs, pancreas, liver, qpleen, omentum, etc The 
size of the mche may vary from a pea to that of a large hazel- 
nut and even a walnut Some observers are of the opmion that 
an excavation on the lesser curvature, 3 mm m diameter, suf- 
fices to bring about the Roentgen manifestations of a niche 
In some cases even the simple ulcer on the lesser curvature 
in which only the mucosa and part of the musculans are involved, 
as stated above, gives nse to the formation of a niche In the 
latter case the niche is caused, as ri^tfuUy pomted out by 
Reiche, not so much by the excavarion as by the increased mtra- 
gastnc pressure This explains whj' the niche of a simple ulcer 
may be present at one examination and disappear at the next 
exammation, even if only a few hours apart In other words, it 
may be said that the niche caused by the simple ulcer is a pure 
pulsion diverticulum, whereas, that caused by the callous and 
penetrating ulcer is both a pulsion and a traction diverticulum 
The pulsion diverticulum is to a certam extent the expression 
of a functional disturbance of the stomach as the result of 
ulcer, whereas the pulsion and traction diverticulum of the 
callous ulcer is the expr^ion of a permanent change, the latter 
is present both durmg the time of ulcer symptom and when 
there are no s^rmptoms It is the pulsion diverticulum that has 
led some observers to the assertion that every niche can be cured 
bj medical treatment This kind of mche m reahty may yidd 
to treatment, but the optimistic reports of Ohndl, Hamburger, 
Emhom, Diamond, and others must not make us forget that 
the niche due to the penetrating ulcer has in most cases 
such destruchive underlymg pathologic changes that fatal per- 
foration, hemorrhage, or destruction of the neighbonng tissues 
bj slow perforation, as chronic pancreatitis, hepatitis, encap- 
sulated pus formation in the neighbonng omentum, maj* result, 
if we allow the opmion to gam ground that every niche can be 
treated medicallj' That a niche ma> exist, not bemg xosualized 
roentgenologicnllj , has been proved by a case reported by Edward 
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Hollander In his case one exanunation showed, roentgen- 
ologically, the presence of a niche, and rqieated after examina- 
tions failed to show it The operation, however, revealed the 
presence of a callous ulcer on the lesser curvature Hollander 
explains the failure of the niche to have filled with contrast sub- 
stance because of a mucous plug filling the neck of the mche 
It IS important to mention that some of the cases reported in 
the hterature as havmg healed based on the disappearance of the 
niche had to be operated shortly after they were pronounced 
(Hired One of the cases known to us which was pronounced 
cured succumbed to hemorrhage six weeks after 

We may therefore speak of two forms of niche one equiva- 
lent to pulsion diverticulum on the basis of simple ulcer which 
may justify medical treatment, and another, pulsion and traction 
diverticulum, necessitatmg in the majonty of cases surgical in- 
tervention A few remarks as to the technical requirements for 
the localization of the niche may be m place Fluoroscopy and 
plate takmg are essential The patient should take the con- 
trast meal while he is being observed fluoroscopically hi that 
way the fillmg of the niche may best be detected The different 
parts of the lesser curvature should be screened off m order not 
to overlook a small niche, and the entire lesser curc'ature should 
be palpated carefully, as m this way the contents may at times 
be forced mto the niche The Holzknecht qioon is often like- 
wise of great aid m filling the niche The patient should be 
turned to the left and nght side, and be exanuned also m the 
ventrodorsal position The examination, however, is not com- 
plete unless the patient gets a suspension of contrast substance 
and allowed to he on his back m order not to miss the fillmg of the 
niche on the posterior wall Roentgenograms should be taken 
of the stomach m the same position m which the niche was best 
visualized fluoroscopically 

The niche caused b}"- a simple ulcer (pulsion diverticulum) 
is usually semiglobular, the base bemg situated on the lesser 
curvature It empties when the rest of the stomach is empty 
It IS regular m outlme (Fig 125) and is never larger than a 
small hazelnut, usually smaller There is at times qiastic m- 
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dentation on the greater cur\'ature opposite or slightly above 
the site of the niche, which is also onlj- transient, and is more 
often present in vagotonic than in normal mdmduals The rest 
of the stomach is usually perfectly normal m outline The lesser 
curvature is not ^ortened At times there are teeth-like con- 
tractions on the greater cun'ature which were at one time con- 
sidered to be due to spastic contractions (Groedel) Forssell 
rightfully mteipreted these teeth-like contractions to be due 
to contrast lodgmg in the folds of the mucous membrane Care- 
ful study of the roentgencgrams also shows m these cases as 
first pomted out by Lenk and Eisler that the rugse of the mucous 



Fig 125 


membrane m the immediate incmity of the Qiche do not run 
parallel, but com erge from the seat of the ulcer The motihty 
of the stomach with a niche due to sunple ulcer is, as a rule, 
nei er disturbed In reahtj , there is p}donc insufiSdency with 
rather hastened emptj mg of the stomach analogous to duodenal 
ulcer This obsen^ation was made by Fr Kraus and mdepend- 
ently bj' Held and Gross At times reflex late pylorospasm 
like m duodenal ulcer causes delay m emptjTng of the stomach 
the so-called paradoxical rest 

The nidie due to callous and penetratmg ulcer (pulsion 
and traction di\ erticuliun. Fig 126) is usually much larger 
The base is often narrower, due to connectl^ e-tissue formation. 
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causing sometimes a distmct neck This neck may be so narrow 
as not to allow the contrast meal to enter the niche or to fill only 
part of the niche, makmg it appear smaller than it m reality is 
This explams why the surgeon may sometimes find a niche which 
was not demonstrated by a;-ray, or he may find a much more 
extensive mvasion of the lesser curvature than w'as seen roent- 
genologically Cole pomted out that in the inteiprctation of 
an excavating ulcer one must not only expect the buddmg ap- 
pearance of die niche, but also the flattening around the pro- 
trustion The shape of such a niche may vary It may be cir- 
cular, semicircular, and quadriangular with irregular bordeis 



Fig 126 


If the niche penetrates mto the pancreas it does not move ivith 
respiration, if the niche penetrates into tlie liver it does move 
with respiration It may sometimes be so large as to corre^ond 
to a palpable mass simulatmg cancer At times there is a vacant 
longitudmal space between the lesser curvature and the niche, 
givmg the impression as if the shadow representmg the niche 
does not belong to the stomach If the patient is carefully 
turned from side to side w'hile fluoroscopmg, it can be detcrmmed 
that the niche belongs to the stomach The pars media in these 
cases is often deformed, rcsembhng an organic hour-glass due to 
the changes m the wall of llie stomach, and tlicre is often a 
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\ei 3 ' marked persistent indentation on the greater curi'ature 
opposite the site of the mche (Fig 127) 

In this form of niche the part of the stomach below is con- 
siderably dilated, atomc, and there is marked delay m empty- 
ing, sometimes simulating pylonc stenosis and suggestmg the 
diagnosis of a double callous ulcer, both of p 3 'lorus and on lesser 
curvature In reality the delay is not due to a callous ulcer of 
pylorus, but to the loss of tone and to tiie extensive destruction 
of the involved part of the lesser curv^ature, mterfenng with the 
normal innervation of the stomach 



f 

\ 



Fig 127 


It IS known that the stomach receives its nerve supply 
from the vagi and from the sixth, seventh, eighth, and ninth 
dorsal segments of the ^inal cord The nerv’es commg from 
these dorsal segments are composed of sympathetic fibers that - 
reach the stomach through the splanchnic nerves, the sixth 
dorsal segment supplying the pydorus In the stomach wall we 
find one nerve plexus in the submucous coat (Meissner), and 
another nerve plexus in the muscular wall (Auerbachs). In 
1911 Cannon, Mechanical Factors m Digestion, described 
the so-called myenteric reflex This term he used to designate 



764 


I W EEtD, IRVING GRAY 


the intrmsic response of the gut to stimulation by its contents 
m order that normal progression m proper fashion takes place 
The inneiA'ation of the lesser curvature is of great importance 
in the proper propulsion of food That eictensue mvolvement 
of the lesser curvature by ulcer influences anastalsis is proved 
by the fact that patients so afflicted vomit much more frequently 
than if the ulcer is situated m any other part of the stomach 



Fig 128o Fig 1285 


In addition to the niche caused by callous ulcer, Haudek 
also speaks of a mche that defimtely pomts to a penetrating 
ulcer, which is characterized by the fact that it contams, in 
addition to the contrast substance, also a bubble of gas (Figs 
1280, 128 J) and that it remams filled after the rest of the 
stomach is emptied 

The diagnosis of penetratmg ulcer should not be based 
on the presence of the bubble of air m the niche as the niche de- 
scribed above (pulsion and traction diverticulum) is, m reality, 
in many cases due to penetratmg ulcer, although it contams no 
gas bubble A diagnosis of penetratmg ulcer of lesser curvature 
would be much more rarel}' diagnosed than it is surgically en- 
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countered if it depended only on the presence of a gas bubble 
in the niche At times cases are seen where onl}* gastnc secre- 
tions and a gas bubble are seen m the niche Sometimes three 
layers may be seen m the mche, the contrast substance, the 
seaetion, and the gas bubble 

There are a number of conditions which may simulate a 
mche as, for mstance, a loop of small intestme oierlymg the 
lesser curvature or a peristaltic wave over the lesser curvature 
bulging out prommentl}' A mistake can be easilj' aioided 
if the patient is obsen'ed fluoroscopicallj'- suffiaently long At 
tunes calcified tuberculous glands m’the region of the lesser 
cun^ature ma}' simulate a mche to such an extent as to e\ en 
cause surgical mtenention A Bassler and J R Lutz nght- 
full} called attention to the fact that a mche on the lesser 
curvature is frequently erroneously diagnosed, and these cases 
are later demonstrated as a proof of medical cure It is, 
without question, a vety useful caution E Schlesinger and 
DeQuen-am descnbed the so-called functional gastnc di\ erticu- 
lum mamfestmg itself by a projection on the lesser curvature 
containmg contrast substance, secretion, and a gas bubble, 
thereby fully resembhng a penetratmg ulcer, and the opera- 
tion failed to reveal its presence Cholehthiasis v\as present 
in the 2 cases quoted bj' DeQuerv'am In Schlesmger’s case 
there was a duodenal ulcer Li 1 case DeQuerv'am observed 
durmg the operation a projection of the gastric wall, if he exer- 
cised sh^t finger percussion on the stomach He, therefore, 
concluded that this div erticulum is due to a peculiar mnerv'ation 
disturbance of a local part of the gastnc wall Akerlund, based 
on postmortem exammation, later interpreted correctlv this so- 
called functional niche His case showed that there was in 
reahty an organic diverticulum, but not of the stomach, it was 
due to a dilatation of pars mferior duodem at the junction of 
the jejunoduodenal flexure which on account of its location simu- 
lated a niche on the lesser curvature Such a mistake ought to 
be av oided if the patient is exaimned fluoroscopicallv m different 
angles and durmg different tunes 

The view has often been expr^ed by L G Cole and others 
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tbat a larger sized niche is an indication of ulcer having under- 
gone carcmomtaous changes It is not safe to be guided by the 
size of the niche as to whether it is due to a callous ulcer or 
to malignant degeneration 

R D Carman described the Roentgen manifestations of 
an ulcer havmg undergone mabgnant degeneration He sajs 
if the ulcer is on the vertical wall of the lesser cun^ature or on 
the posterior wall near the lesser curvature, it appears as a 
dark shghtly crescentnc shadow of banum filling the crater 
The convexity of the crescent is toward the gastric wall, and the 
concavity toward the gAstnc lumen resemblmg a meniscus 
If the ulcer is on the lesser curvature distal to the mcisura angu- 
lans, the concavity of the meniscus is toward the gastnc wall 
On the posterior wall it is* brought out bj’- a stroking pressure, 
as a circular dark shadow surrounded by a lighter zone Another 
characteristic feature of this tj^pe of niche is the overhangmg 
edges which prevent its emptjong when the rest of the stomach is 
empty The size of the ulcer is at least from 3 to 8 mm in 
diameter 

If the niche is associated \nth carcinomatous degeneration 
of the stomach, the pars media is much more deformed and the 
lesser curvature m the region of the niche is rounded out, show- 
ing a definite defect, and the area mvolved shows no peristalsis 
This IS so strikmg that a mistake m the diagnosis can hardly 
be made 

If a mche is situated in the prepylonc region it is much 
more difficult of diagnosis because of active peristalsis m flus 
area This subject is more fully discussed m another part of 
this article If the niche occurs near the cardia, one may be 
able to locate it by having the patient he on his back m the 
oblique position (Levy-Dom) In order to examme for a mche 
on the postenor wall a suspension of barium should be given and 
the patient examined lying on his back 

Akerlund called attention to the fact that diverticula of the 
stomadi may occur mdependently of ulcer formation, and accord- 
ingly describes two kinds of diverticuh of the stomach— the 
congenital and the acquired The congenital occurs near the 
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cardia on the posterior wall and the acquired occurs near the 
pjloric canal The congenital is rounded, smooth, mobile, with 
no infiltration around it and no retraction It usually shows 
food residue when the rest of the stomach is empty The con- 
gemtal tj’pe shows m the erect position a gas bubble m its upper 
area One of us on a recent \Tsit to London saw the plates of a 
diverticulum of the stomach demonstrated by Dr Arthur C 
Hurst, of Guy’s Hospital Hantor, of New York City, recently 
showed a plate of a congenital diverticulum high up on the pos- 





Fig 129 

terior wall of the stomach The diverticulum was situated on 
lesser cun'ature about 4 cm below cardiac orifice (Fig 129) 
Friedenwald and Feldman report a characteristic picture of 
hernia of the cardiac onfice of the stomach through the esophageal 
orifice The diagnosis is definitely established by the »-ray 
with the patient m the recumbent position The condition is 
most clearly defined on deep mspiration and straining 

Gray reports a case of dnerticulum of the stomach just 
below the cardio-esophageal orifice which remained filled for a 
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penod of seven days The finding was purely acadental m the 
course of a routine examination The patient had no subjecti\e 
complamts 

Blame reports several cases of penetratmg ulcer of the greater 
curvature of the stomach The author calls attention to the 
fact that the niche m such a case may be overlooked when the 
banum enters the small mtestme 

To differentiate the niche due to ulcer frdm that due to an 
acquired diverticulum, one must take mto consideration not 
only the chmcal history but also the mdirect evidences that 



Fig 130 Fig 131 


usually accompany an ulcer and which would be absent in a 
diverticulum 

Another form of deformity bf the stomach caused by an 
ulcer on the lesser curvature is the snail-form stomach first 
descnbed by Schmieden (Fig 130) This form is also known as 
the tobacco-pouch stomach Such a stomach is usually situated 
hi^ m the abdominal cavity to the left of the median line. 
The pylorus and cardia are so near each other that little is 
seen of the Isser curvature The stomadi is much smaller 
than normally Schmieden attributes this configuration to the 
excessive contraction of the longitudmal musculature caused by 
the ulcer Whereas it is true that m the majority of cases the 
snail-form stomach is mdicative of an ulcer on the lesser cun^ature, 
in a number of cases the defomuty is not permanent m spite 
of the presence of ulcer Accordmg to our experience this form 
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of ^tomach ma}' also change its appeanmce and be present only 
during the stage of active symptoms, and disappear when the 
subjective symptoms abate This seems to prove that the de- 
foimify is due to functional disturbance of the stomach as a 
result of the ulcer on the lesser curvature It must be also re- 
membered that the snail-form stomach may be encountered 
Without any orgamc changes m the stomach, either due to press- 
ure from without by enlarged pancreas, gas in the trans\'erse 
colon, or the result of gastric hjpertoniaty Therefore, useful 
as this form of stomadi is m the diagnosis and the localization 
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of gastric ulcer, mistakes can often be made if the diagnosis is 
based on the Roentgen findmgs alone Adhesions of lesser curva- 
ture to neighbonng structures may also produce this picture 
Another direct sign of gastric ulcer situated m the region 
of the masura cardiaca was obseri'ed by Faulhaber (Fig 131) 
The site of the ulcer is indicated by an indentation This form 
ls^er^’^a^e 

At tunes the cascade stomach, first descnbed by Rieder 
and named cup and spill stomach by Barclaj (Fig 132), may be 
caused by an ulcer situated high on the lesser cur\ ature 
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Faulhaber was the first to have correctly diagnosed an ulcer 
of the lesser curvature at the site of ^asm of the cascade stomach 
Since then, howe\ er, a great number of other conditions of mtra- 
and extragastnc ongm have been encountered m the presence 
of cascade stomach, and, therefore, its value as a sign m localiz- 
ing gastnc ulcer is very limited 

This form of stomach is characterized by a persistent con- 
traction of mcisura on the greater curvature just below the 
cardia, but mstead of corpus and pylorus running m the ver- 
tical axis, the corpus and pylorus m the cascade stomach adopt 
the sandal or bull-hom shape It seems justifiable to assume 
that such a stomach presents the evidences of regional and par- 
tial gastrospasm combmed (Held and Roemer) The regional 
spasm IS demonstrated by the mcisura and the partial qiasm by 
the narrowed, transversely situated corpus and pylorus This 
form of stomach is encountered where there is a great deal of 
gas m the splemc flexure, hi^ position of left diaphragm, and 
most marked m eventration of left diaphragm It has also 
been encountered by Schutze and others m duodenal ulcer. 
Feissly and Fned observed a case of cascade stomach which 
was operated and found to be due to the greater omentum being 
adherent to the antenor abdommal wall The stomach and 
duodenum were entirely free from pathology The gall-bladder 
was constricted and showed adhesions A short mesocolon and 
a very' short hepatogastnc ligament were found The authors 
think that the shape of the stomadi was possibly due to the 
shortness of this hgament and to the adhesions around the gall- 
bladder After the operation the patient showed the same 
symptoms, necessitatmg another operation At that time the 
ep^loon was found to be closely adherent to the antenor ab- 
dommal wall, the liver, and the surroundmg organs The colon, 
together with the gastrocohc ligament, was drawn upward and 
the stomach, therefore, held m an abnormally high position vnth 
this ligament The pylonc end of the stomach was mdented 
by the abnormal msertion of the hgament A month after the 
second operation the Roentgen exammation agam showed the 
typical cascade stomach The authors also state that m classi- 
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fying the vanous l^-pes of this form of stomach distinction 
should be made first between the true and false cascade stomadi 
The latter mcludes those tj’pes caused by q)asm and air m the 
colon, which are variable and usuall}* respond to treatment 
The true cascade is characterized by permanence of its form and 
can be caused by pathologic conditions of the stomach, ulcer 
scars, or by perigastntis, peritomtis, and extraventncular tu- 
mors, and also by changes in the normal course of the colon 
The organic hour-glass contraction is caused by the forma- 
tion of connective tissue spreadmg to the postferior and also 
to part of the antenor wall of the stomach, thereby dmding 
the stomach mto two compartments This form of hour-glass 
IS very rare and was very seldom diagnosed correctly before the 
*-ray era mtra^^tam or before operation The »-ray examma- 
tion renders the diagnosis very simple The Roentgen-ray 
appearance of an organic hour-glass, as illustrated m Figs 133fl, 
1336 shows the upper or larger compartment of the stomadi 
connecting with the lower or smaller bj' a canal which mdicates 
the outhne of the lesser cun'ature In ^rlew of the fact that 
the hour-glass stomach is due to extensive connective-tissue 
formation of pars media, the canal is not entirely regular m 
outhne It is, however, ver>' easily differentiated from the 
hour-glass contraction due to cancer of pars media bj' the 
followmg characteristic features The upper sac in the organic 
hour-glass contraction due to ulcer is usualh , as stated aboi e, 
much larger, and when such a case is obser\ ed fluoroscopicallj 
it is noticed that the food stagnates sometimes for a con- 
siderable length of tune m the upper sac, and but \ ery httle 
dribbles down to the lower sac along the connecting canal 
This IS due to the fact that there is alwa> s a great deal of assod- 
ated spasm superadded to the organic changes In case of ulcer 
the upper sac usually show s increase m tonus In the malignant 
hour-glass contraction the upper sac is smaller than the lower 
one The connecting canal is more m the median bne and ^ er>' 
frequently diows definite manifestations of a defect If a case 
of tlus kmd is studied fiuoroscopicall}’’, the food is not seen to 
hold at the junction of the upper sac with the canal, but it 
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drops ri^t down into the lower sac In addition, the entire 
stomach is much smaller m size than the organic hour-glass 
stomach Another form of organic hour-glass stomach is des- 



Fig 133o 



Fig 133& 

cnbed bj’’ Le Wald, to whom we are indebted for his permission 
to insert the accompanj mg illustration This form due to gumma 
gives the stomach the appearance of a dumbbell which is caused 
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by stenosis of the middle portion of the stomach (Fig 134). 
There is apt to be a compensatory dilatation of the esophagus 
to offset the dimmi^ed stomach capaatj’' The stomach is 
much smaller than the hour-glass stomach due to ulcer and 
e\en smaller than one due to cancer It may be stated that 
dmically the organic hour-glass stomach due to ulcer never 
gn^es nse to a palpable mass, irhereas that due to cancer and 
especially the one resultmg from gumma gh'es rise to a large 
palpable mass If a callous ulcer gives nse to a palpable mass. 





Fig 134 


it IS usually m the left hj-pochondnum and vei) tender to pal- 
pation The palpable mass due to carcmoma or ^-philis is 
situated more m the epigastnc region or to the right of the 
median hne and is nei er as tender as that due to ulcer 

tILCER OF LESSER CURVATURE IN WHICH THE ROENTGEN SIGNS 
ARE ONLY OF TRANSIENT NATURE 

The first to be mentioned is the spastic mdentation on the 
greater cunrature (Tig 135) ■nnthout the presence of a niche on 
the lesser cunature It was pre%noush thought that a per- 
sistent indentation on tiie greater curiature is alwaj's due to 
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ulcer on the lesser curvature just opposite the site of the in- 
dentation After, however, a number of such cases had been 
submitted to operation and no ulcer found, the pendulum swung 
to the other side and the mdentation m the majority of cases 
was attributed to extragastnc conditions WTiereas it is true 
that It IS encountered m a great number of extragastric diseases, 
as, for instance, chronic appendiatis (Baron and Barsony), 
duodenal ulcer (Case), cholehthiasis (Carman), if pressure is 
exercised over the respective affected organs m the course of 
fluoroscopic exammation and also m nervous conditions like 



Fig 135 


vagotonia, it cannot be denied that it is a valuable sign in super- 
ficial ulcer of the lesser curvature The indentation is much more 
often encountered if the Rieder meal is admmistered than if 
the banum buttermilk is partaken of Of course, this sign is 
only useful m connection wuth other clmical sjTnptoms 

A case illustrating its value is quoted A male patient 
with a definite clmical histoiy'^ of gastnc ulcer presented Roentgen 
evidences of iliac stasis and ileocecal adhesions, and on repeated 
exanunations spastic mdentation on the greater curvature 
was seen At the operation John F Erdman first considered 
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the pathology in the ileocecal region to be sufficient cause for 
his gastric complaints Whea be palpated the enture stomach 
no ulcer could be detected Based on the fact that the mden- 
tation was seen on the roentgenogram, the lesser cur\’’ature 
was mcised opposite the site of mdentation and a small ulcer 
was found, which was removed It is qmte likely that such small 
ulcers, if the diseased appendix or gall-bladder are removed, 
ma)' heal without surgical interi’ention 

Several observers reported cases of spastic mdentation 
of the greater curx'ature accompan3Tng S3-phiIis or carcmoma 
of the stomach The mdentation may also be caused by 
accumulation of gas m the ^lenic flexure, but in these cases 
the mdentation is usually broader and the presence of the 
gas bubble m the colon clears the diagnosis At times the 
mdentation is onl3' present if the patient is in the recumbent 
position In such cases it is most likel3' dufe to posture and no 
pathologic significance should be attributed to it unless all the 
other dmical s3’mptoms pomt to ulcer 

The behaMor of the peristalsis in ulcer on the lesser curva- 
ture is, as a rule, of no aid in the diagnosis Some authors have 
reported cases in which the increased tonus in the fomix (fun- 
dus) of the stomach, with increased peristalsis m the pars media, 
were present in ulcer on the lesser cun'ature In some cases 
it has been obseri ed that if there is an ulcer on the lesser curi^a- 
ture with a very large air bag, and excessive secretion, the food 
does not pass down along the lesser cun'ature, but drops down 
in the middle of the stomach If the secretions are aspirated, 
the food agam passes along the lesser cun’ature This sign, 
however, cannot be made use of m ulcer on the lesser cun'ature 
because it is present whenei er the cardia is filled with gas and 
secretions, irrespective of whatei er the cause might be Exces- 
si\e secretions m the upper part of the stomadi are much more 
frequent m duodenal ulcer than m ulcer on the lesser cun’ature, 
and, therefore, this sign must be entireli’ disregarded 
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MOTILITY DISTURBANCE WITH SIMPLE ULCER ON THE LESSER 

CURVATURE 

It has been already stated above that in cases of callous 
ulcer on the lesser curvature there are e\adenccs of pylonc 
insuffiaency during the early part of digestion This is also 
true in simple ulcer of the lesser curvature, only that, m the 
former, there is delay m emplymg of the stomach on account of 
associated atony, m the latter the emptymg time of tlie stomach 
is normal or, if delayed, associated pylorospasm is present 
If a florid ulcer is situated high up near the cardia, cardio- 
qiasm results The entrance of food into the stomach is hin- 
dered and the food accumulates above the cardia, causuig the 
qimdle-shaped dilatation of the lower part or of the entire 
esophagus A very tlim stream of food or no food at all is seen 
to pass through the spastic cardia 

Recently E Wolf advocated the takmg of roentgenograms 
with the patient lymg on the left side m order to demonstrate 
ulcers situated high on the lesser curv'ature His article is illus- 
trated by confirmed excellent roentgenograms 

Lenk and Eisler called attention to the fact that in simple 
ulcer on the lesser curvature one can, by visualizing the course 
of the rugae m the region of the ulcer, arrive at a diagnosis 
Normally the rugae run parallel In case of ulcer the rugffi con- 
verge toward the ulcer It is best demonstrated by careful 
fluoroscopic exammation and by compression of that part of 
the stomach by means of the Holzkneckt spoon 

The diagnostic importance of sensitive pressure pomt on 
the lesser curvature was first called attention to by Jonas 
It IS of significance m florid ulcer of the lesser curx^ature prowd- 
mg the sensitive pressure pomt is mo\able witli the mobibty 
of the stomach The sensitive pressure pomt is much more often 
present m penetratmg ulcer and m pengastntis 

Carman* pomts out important teclmical aids m the roent- 
genologic demonstration of lesions high m the stomach and on 
the postenor vail He ad\'iscs First, that observation of the 
contrast meal be made as it enters tlie stomach dunng gastric 
* Carman, Russel D , January, 1925, vol «v, p 33-39 
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filling Second, careful inspection of the'sula between the rugse. 
Third, palpatory maneuvers to approximate the anterior and 
postenor wall in order to demonstrate small central filling defect 
or mche or ehat abnormahties on the cardia Fourth, exam- 
ination in the Trendelenburg position Fifth, roentgenograph}’’ 
m the obhque and transverse new In obsemng the stomadi 
as it fills it IS important to watdi the first few morsels of food 
closely Normally, the meal travels from the esophagus through 
the upper part of the stomach in a direct course, usually fo rmin g 
a triangle m the cardia with apex do’wn and then gradually 
descends 

ii case of tumor high on the postenor ■wall the stream of 
food IS deflected to one side or divided The crater of the ulcer 
or deeply ulceratmg cancer commonly fills If the p 3 lorus is 
obstructed and the stomach contains much secretion, the banum 
column falls through the secretion in blobs which follow no con- 
stant paths 

In order to n«; na1i7. e the grooves and rugae of the gastric 
mucosa a banum sugiension is gi\ en Just below the air-bag, 
down to the pylorus, grooves running parallel can be seen, usually 
about ten in number Transverse groo^es may be noted, but 
are quite short ha case of spastic or organic hour-glass stomach 
convergent folds are observed In the region of a tumor or 
crater these sula may be absent 

In order to brmg anterior and postenor walls together a thin 
meal should be given A tumor high on the postenor wall may 
be demonstrated as a translucent tumor in the gastric silhouette 
correspondmg in size and shape to the growth The exca^ ation 
of the ulcer appears as a dense spot usually circular In the 
obhque position a projecting niche maj be disclosed Examina- 
tion m the Trendelenburg position ■will show a small tumor or 
nicer when other positions fail 

ULCER IN THE PARS PYLORICA AND PYLORUS 

The direct signs of ulcer in the pars pjlorica in the form 
of niche is ^er} difiacult to demonstrate It may sometimes 
be possible to demonstrate it if roentgenograms are taken with 
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the patient lying on the right side That it is not absolutely 
inaccessible to Roentgen diagnosis was already demonstrated 
by Haudek, Sdiuiz, and others who showed a niche in this loca- 
tion Recently Hermheiser contributed a most important study 
regarding Roentgen diagnosis m prepyloric and pylonc regions 
His work IS based on the study of 40 cases, 19 of which were 
controlled by operation In 17 the diagnosis was verified, m 
2 the local deformities to be described below, whicli were attrib- 
uted to ulcer, were due respectively to dironic appendiatis and 
pyloric adhesions The case of pyloric adhesions might have 
been due to a pylonc ulcer, as there was no resection, positive 
proof against an ulcer does not exist 

According to Hermheiser’s studies, which we can confirm 
based on our own e-^enence, the direct x-tay signs in p)'loric 
and prepylonc ulcer are the same as tliose m the pars media and 
especially those described by Akerlund m Duodenal Ulcer 

These signs are 

1 Niche 

2 Prepyloric mdentation 

3 Retraction 

4 Diverticulum formation 

(1) Ntcitc — ^Haudek, Schlesmger, Kleiber, Sclimz, and otliers 
mention the presence of a niche in pylonc and prepyloric re- 
gions as a positive sign of ulcer It is, however, very rarely en- 
countered according to tlicse authors 

The prepyloric niche is situated on the lesser cur\'ature 
(Fig 136) Hermheiser confirms tlie findings of Lenk and 
Eisler that the folds of the gastric mucosa m the vicinity of 
the niche converge toward the ulcer mstead of mnnmg parallel 
analogous to ulcer of lesser cunmture m the pars media 

The niche of the pyloras proper is seen in the pyloric canal 
on the lesser curvature (Fig 137) 

(2) Prepyloric indentation is usually situated on tlie greater 
curvature slightly above the level of the niche Even in the 
absence of a niche this may indicate the a\istence of an ulcer. 
In the latter event, however, it is of diagnostic significance if 
it persists on rqieated exanunations An uidcntation of the 
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lesser curvature in the prepyloric region has no diagnostic signifi- 
cance Normal peristaltic waves on the lesser curvature in this 
region bemg so frequent may simulate mche, and caution riiould 
be used to avoid any mistake Prolonged fluoroscopy will riiow 
that the peristaltic wave is diangeable m height and location, 
whereas the niche remains constantly the same 

(3) Retraction — Haud^ defines retraction as a condition 
caused either by stretching or shrinkin g of the gastnc wall 
brought about by spastic or connective-tissue dianges In, the 
pylonc and prepyloric region retraction may manifest itself 
( 0 ) as a flatt enin g out on the lesser curi^ature The retracted 



Fig 136 Fig 137 


Side shows irregularitj'', while the non-retracted border is smooth, 
(6) the retraction ma}' show irregulantj’’ on both sides of the 
pjlonc canal causing the canal to be eccentrically situated, (c) 
the retraction causes a cone-shape appearance of the pylorus 
simulating carcinoma; (d) elongation of the p} loric canal either 
the result of spasm of pjlorus caused by the ulcer or by scar- 
tissue formation causmg irregularity of the elongated pylorus 
Like other signs, the retraction to be diagnostic must be per- 
sistent It must be emphasized that retraction may also be 
present m duodenal ulcer, cholecystitis with adhesions, or by 
tumor pressmg from without 

(4) Dtvcrttcnlum — The prepyloric dl^ erticulum is the mirror 
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image of the bulbous diverticulum m iuodenal ulcer, only much 
more rare The ulcus diverticulum m the pylonc canal proper 
described by Hauddc and later by Schinz is due to a bulgmg of 
the intact mucous membrane surrounded by connective tissue 
The pouch is usually small, roimd, sharply outlined, and situated 
on the greater curvature of the canal 

As a direct jc-ray sign of prepylonc ulcer Brugel considered 
the horizontal prepyloric Ime (Fig 138) as a sign of ulcer This 
should, however, be utilized with a great deal of caution, as it 



Fig 138. 


may be present if there are secretions in the pylorus and m 
pylonc adhesions The prqiylonc Ime has been observed by 
some m cases of duodenal ulcer It seems to us that the hon- 
zontal line merely mdicates that the pylorus contains excessive 
secretions In view of the fact, however, that recent physiologic 
studies have demonstrated that the pylorus stimulates the 
gastnc secretions m the fundus, it is reasonable to assume that 
the excessive secretions m the pylorus is a sign of pylonc stag- 
nation which may be caused by ulcer m the pylorus proper as 
well as m extragastnc lesions This prepjlonc horizontal line 
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of Bnigd is therefore a sign of pyloric dj sfunction which may 
be encountered m prepyloric ulcer, p 3 donc adhesions, duodenal 
ulcer, and even functional hj’peisecretions 

A very important st-ray sign of pjlonc ulcer m the florid 
state IS the ^^suall 2 atlon of spasm of the splnncler pylori, char- 
acterized by a large pjdorus, active antrum peristalsis, and a 
horizontal line (Fig 139) marking the termination of the pj- 
lorus The food passes into the duodenum m the form of a very 
narrow stream No food may be seen to leave the pylorus for 
ten to fifteen mmutes, even if pressure is exercised on the pylorus 



Fig 139 


while fluoroscopmg, or even if pressure is exercised on the lesser 
oitvature m the region of the angularis as advocated bj' Schutze 
peristaltic hj’peractii'itj' of the pjlorus ma\' be further 
evidenced by the teeth-like contractions on the lesser curi'ature 
of the pjdorus and sometimes similar contractions are seen along 
the horizontal Ime The rest of the stomach maj show evidences 
of atonj’ Retroperistalsis is never seen in these cases hlotihty 
13 moderatel}'' disturbed, differing in this respect from organic 
stenosis due to callous ulcer of the pjlorus to be described 
below As a rule, the contrast meal lea^ es the stomach at the 
ond of about six and sometimes eight hours The stomach also 
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shows excessive secretions, as indicated by the less dense zone 
in the pars media and fornix (Fig 140) Very frequently there 
are also secretions seen in the pylorus proper In these cases 



Fig 140 

there are also quite often sensitive pressure pomts over the 
pylorus 

tJLCER OF PYLORUS 

Ulcer of the pylorus proper may occur m the form of erosion 
of the sphmcter pylon which was first descnbed by Juhus 
Schnitzler It manifests itself roentgenologically by the pres- 
ence of a very large rounded-out p 5 dorus with active gastric 
peristalsis and marked delay in the emptymg of the stomach, 
snmilatmg orgamc pylonc stenosis The delay is as transient 
as the rest of the symptoms The patient may have symptoms 
lastmg for one day, then to disappear for weeks and even for 
months Schnitzler states that the symptoms due to erosion 
of the pylonc qihmcter are analogous to the symptoms due to 
erosion of the sphmcter am It may at times lead to such 
high degree of hypertrophy of the pylorus that it may give 
nse to a palpable mass simulating a tumor, and even on the 
operating table it may be difficult for the surgeon to deade 
as to whether he is de aling with a benign or mahgnant con- 
dition of the pylorus, un^ microscopic exammation of the 
excised pylorus reveals the nature of the disease 



X-RAY DIAGNOSIS OF GASTRIC AND DUODENAL ULCER 7 S 3 
CALLOUS ULCER OF PYLORUS 

Callous ulcer of the p 3 lonis is most accessible to Roentgen 
diagnosis It is characterized duefl}- b}' dilatation of the stomach 
and ddaj' in its emptjnng Ibe dilatation and the dday m 
emptymg depend on how eidenshe the callous ulcer is and 
whether there is associated spasm of the ^hincter p^dori In 
the greatest majority of cases there is alwaj's a certain degree 
of associated ^asm which explams the reason whj* some of the 
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most marked cases mav still respond to appropriate medical 
treatment Bj' means of Roentgen diagnosis the different stages of 
stenosis, termed bj* Boas first, second, and third degree, can be dii- 
ferentiated Bi the first degree (Fig 141) the tone of the stomach 
IS rather mcreased, as emdenced bj the fact that the stomach 
fills from abo\e downward The fomix embraces the contents 
3ud sometimes it is broader than the pars media and pars p 3 *- 
lonca Peristalsis is \ery actne and its frequency increased 
Antrum peristalsis maj* be so deep as to gi\ e the impression that 
pylorus is separated from the rest of the stomach The 
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enlargement of tlie stomach is moderate There is marked 
delay in the passage of food into the small intestines during tlic 
entire course of digestion One would see, therefore, after the 
first hour but very little food m tlie small intestines, and after 
three or four hours three-quarters of tlie food may have left tlie 
stomach, and the organ is completely empty m ten to twelve 
hours This may be explamed by tlie fact tliat during the 
very early part of digestion tlierc is marked spasm of sphincter 
pylori which relaxes a httle later and allows a considerable 
quantity of the food to pass out In view of the fact tliat during 



Fig 142 


the first hour of digestion the peristaltic activity of tlie stomach 
is so pronounced, atony sets in later m tlie course of digestion, 
brmging about marked delay m emptymg 

The Roentgen appearance of tlie second degree of pylonc 
stenosis may not differ mudi from tlie first degree There is 
more disturbance m tlie tone, as indicated by tlie food dropping 
down to the lower pole of tlie stomacli and Uie organ filling 
from below upward, but after tlie entire meal is partaken of 
the entire stomach is filled (Fig 142) Peristalsis is likewise 
active, but tlie evidence of loss of tone manifests itself by tlie 
fact that even after tlircc or four hours but very little food has 
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left the stomach and the delay m emptjmg ma}- be from twelve 
to ei^teen hours In both these forms there is e\cessi\e se- 
cretions in the fomix, often a large air-bag, and if force is exer- 
cised on the pylorus b}* means of palpation, some food can be 
forced mto the duodenum In both forms there are also evi- 
dences of ^asm of sphmcter pjdon 

The third degree of pylcnc stenosis mamfests itself by the 
well known boat-shaped or half-moon-shaped stomach fFig 
143) During this stage there is often some retroperistalsis 





Fig 143 

Xo food can be forced mto the duodenum b) the palpatmg hand 
Such a stomach is ne^ er emptv and the mobilitj' is likewise dis- 
turbed m the greatest majority of cases The Roentgen mani- 
festations of the third stage of pjlonc stenosis may also be 
present m pjlonc stenosis due to carcmoma and sometimes m 
stenosmg duodenal ulcer wath extreme atonj of the stomach 
bi the last two conditions, howe^e^, the passage of food mto 
the small intestm^ durmg the early stage of digestion is net 
delaj ed because of the absence of spasm of tlie sphincter pylon 

■'01 9 — 50 
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und one can alwaj's succeed in sqiiee/Ing food from llic i)yIonis 
into llm duodemnn with ease if it docs not pass out spontaupoiisly. 

delay in the enij)t3'ing of tlic stomach and the .ippear.iiicc 
of the stomach are Ihcrefoic entirely due to associated atony and 
not so much to the stenosis. 'J'Jic delay in emi)tying of the 
stomach justifies the assumption of an inliinsic disease such 
as stenosing conditions of the pylonis 'J'hese are usually ulcer 
and mou> laiely sU'nosing duodenal ultci Carcinoma of the 
I^yloius usually stojis jii fiont of spliiiiclci pylori and ohslruc- 
tion by malignant growth is generally due to Ihc massive sire 
of the growth, obliteiating tlie lumen and not infiltr.iting the 
fiphincter Caitinoma does in/iltiati* the .sphincter pjlori, 
hut it is usually associated with an opt'ii pylorus, as is found 
m caicinoma of the tectum where thcie is an ojicn ••phinctcr 
nni, and in (.uemoma of the lonca j>.iit of the esophagus tlic 
caidia IS uide open 'i'Jus cxjilams uhy in Uic greatest mnnher 
of cases of (aicinonia of pyloins the woini'isaten apj)carnnce is 
on the gi eater or lesser cun atuic and thejiyloius is jiivot shaped. 
Uhc food jiasses thiough the j>i\ ot*sImpcd canal likcuatci pass 
ing thiough a hydrant 'Jhe emptying of the stomach is raUicr 
hastened and if delayed it is due to associated atony of tlic 
gasliic musculature 'J'here aie a numher of astragastric con- 
ditions uhicli may cause delay in emptying of tJie htomach simu- 
lating jiyloiic stenosing ulcci 

Kver}' case csxammcd during the acute stage of an abdominal 
colit sccondaiy to gallstone attacks, gastric ciisis, vagotonia, 
renal colic, ovaiian tioiible, will .show, if examined locntgcn 
ologically at this time, associated jiyloiosjiasm which may simu- 
late pyloric niistniction Migiaine attacks at time of examina- 
tion will also (aiise delay m emjitying of the stomach 'ihc 
veiy' line disease, gastrosuccorihe.i fKeithman’ij dise.ise) may 
allow food to pass out, but some baiium held in susjitnsion may 
gix'C one an erroneous impression of pyloiic ohstiuction. Mis* 
taken diaj'iiosis can be axoided by re cxaiiiiiiation xvlicn rub 
jcclixc comjdaints are absent and correct data recorded 

If the jiaticnt is examined when the sm.ill intestines arc 
filled with food, w’c will pJiysiologically haxc delay in cmplyii'K 
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of the stomach because of the absence of the hunger of the 
small intestines (Pawlow) Pathologic causes bringmg about 
dday in the small intestines (adhesions, ileocecal pathology, 
etc.) •vnll also cause dela}* in gastnc emp^nng even though 
p}Ioms and duodenum are normal Colonic stasis of functional 
or orgamc origm will also cause marked delay m the emptjTng 
of the stomach Pressure of pylorus from without — enlarged 
Iner, enlarged glands, adhesions between pjlorus and gall- 
bladder, tumor of the pancreas or the so-called Hams band 
(from second part of the duodenum to the panetal pentoneum) 
causes delay m empt^ung of the stomach 

Cases of marked ptosis with pyloroptosis and associated 
duodenal ptosis (the hgament of Treitz bemg in a fixed posi- 
tion), atony of the stomach due to wastmg disease, congemtal 
asthenia, wiU all contribute to the factors causmg gastric stasis 
Moderate delay m emptjTng is a frequent accompaniment of 
gall-bladder disease The fact that a stomach may empty' 
Itself of a banum meal m normal tnne and normal progress does 
not exclude the possibiht}' of mtrmsic gastric disease or py’loric 
ulcer Clmically, macroscopically , and microscopically residues 
are encountered m the monung on a fastmg stomach 

DUODENAL ULCER 

The s-ray diagnosis of ulcer of the duodenum has been 
greatly' ad\anced by the senal radiography' of L J Cole It 
may' be stated that e\ en early ulcer of the duodenum is more 
readily accessible to x-ray diagnosis than that of the stomach 
Poentgenologically', one can even durmg the early stages, amve 
ut the diagnosis of a lesion m the duodenum more readily' than 
one can m the stomach 

For the \nsualization of the duodenum fluoroscopically we 
helieie that it is b^t to wait until the duodenum fills spon- 
taneously If thij; fails to do so after a reasonable length of 
time (three to six mmutes),it is then adMsable to exercise nor- 
mal pressure on the lesser curx’ature m the re^on of the angularis, 
us ad\ocated by Schutze Early' palpatory mter\ention on the 
part of the examiner may lead to contraction of the abdominal 
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muscles and thus interfere -with the proper filling of the duo- 
denum In the fish-hook type of stomach the first portion of 
the duodenum can, as a rule, be visualized without any difficuJtv 
In the extreme fish-hook type the duodenum is often seen to the 
left side of the spinal column In the bull-hom type of stomach 
it is sometimes impossible to visualize the first portion of the 
duodenum despite examination m various positions In this 
type, if the first portion of the duodenum is visualized, it forms 
the most dependent part, and is small, circular, very often the 
size of a small hazelnut In some cases the duodenum cannot 
be visualized until the patient is turned as much to the right as 
possible so that the first portion of the duodenum is not over- 
lapped by the ^mal column Not infrequently one must 
resort to a barium suspension which leaves the stomach sooner 
than the buttenmlk meal The suspension does fill the first 
portion of the duodenum In rare cases the patient may have 
to he on the right side for fifteen to twenty minutes before the 
duodenum fills In our routme method of exammation one hour 
after the meal to see the distribution in the small mtestmes the 
entire duodenum may be visualized In marked spasm of the 
pylorus and the sphmeter large doses of tmeture of belladonna, as 
advocated by Carman, 15 to 20 drops three times a day for twenty- 
four to forty-eight hours, or 1/120 gr atropm twice a day by hypo 
for twenty-four hours, or papavarin, 1/5 gr , and atropm, 1/120 
gr , thrde times a day, for three or four doses, may be given 

Before gomg on to a discussion of the Roentgen manifestations 
of ulcer it may be best to mention the various appearances that 
a normal pars superior duodem may have as well as some of the 
anomalies 

The form and position of the pars superior duodem may 
vaiy m size accordmg to the size and position of the stomach 
Like the stomach, the first portion of the duodenum is mfluenced 
by the general habitus of the mdividual and, accordmgly, it may 
be divided into four tjpes 

1. Normal habitus m whom the fish-hook stomach is en- 
coimtered where the first portion of the duodenum is cylmdncal, 
pear, or pyramidal shaped, often resemblmg a bishop’s cap, 
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sometimes triangular with the base downward It is named by 
Cole the cap, and by Holzknecht, bulbus Its length is about 
I 2 to 2 inches 

2 The second form belongs to the stomach, which is mod- 
eratel)’ hjpertonic In these cases the first portion of the duo- 
denum IS somewhat shorter and is directed toward the nght and 
has the shape of a chestnut 

3 The third form is present in the buU-hom-shaped stom- 
adi It is usuall}' visualized with great difficult}' m the erect 
position and is round and small hke a hazelnut In the prone 
position it is often seen to lie just below the end of the pylorus 

4 The fourth form is seen in the hypo and atonic stomach 
In these cases the first portion is cyhndnc and considerably 
elongated 

Both the mobditj' and motflity of the first portion of the 
duodenum vary in these different forms In the hypertonic 
stomach the first portion of the duodenum has restncted naobil- 
it}’, but mcreased motalit}' The reverse is the case in the hc-po- 
and atonic stomach Ordmanlj' the first portion is the most 
mobile of the entire duodenum The third portion runs hori- 
zontal!} from the vertical portion toward the gime, then cun'es 
upward, the latter segment bemg sometimes described as the 
fourth portion The suspensorj* hgament of Treitz marks its 
tenmnation and the beguming of the jejimum The duodenum 
below the bulb is more or less fixed In the second portion 
Kercknng’s folds are usually seen, the third portion shows 
dearly the TOhmlje coimiventes 

Anomahes of the duodenum not due to pathologic changes 
do occur It is essential to be familiar with these m order not 
to mistake them for disease A x ery long stomach in the status 
asthenicus tjpe often shows an elongated, c}*lmdnc-sliaped 
duodenum 

J Freud mentions the followmg anomalies of the duodenum 

1 A cjhndricaUy dilated duodenum or a duodenum the 
shape of a small, roimded apple may be present without any 
intrinsic disease Such a dilated duodemmi maj simulate dila- 
tation abo\ e stenosis The fact that there is no reflux into the 
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stomach and tlie absence of active peristalsis indicates tiic 
presence of an anomaly 

2. Of much greater importance are the anomalies where a 
diverticulum is seen or where tlie duodenum forms a bow-knot 

The congenital diverticulum of tlie descending portion is 
situated usually on tlie concave side m tlic midregion (Fig. 144) 
and has often been encountered at the autopsy table Since the 
*-ray era it can be detected m tlie living Fluoroscopically one 
can see peristalsis m tlie diverticulum One may even find the 
stomacli empty and the diverticulum still filled with the con- 




Fig 144 — Congcnilnl diverticulum Fig 145 — Bott and knot t) pc of 

diiodcmmi 

trast substance Seldom has this diverticulum any clinical sig- 
nificance 

3 The boi\ and knot type of duodenum has the appearance 
of a completely closed ring (Fig 145) The contrast substance 
usually stagnates m the lower part of the ring The ring empties 
itself by strong contraction This form of descending duo- 
denum often causes delay in the emptying of Uie stomach A 
short bow-knot of the descending duodenum may be sometimes 
of transient nature and be caused by pressure of the distended 
ascending colon 

4 Occasiontally part of tlie descending duodenum may be 
so elongated .that the lowermost point reaches tlie crest of the 
ileum 

Rcichman reported a case of multiple diverticula, diagnosed 
roentgenological ly 
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SOEHTGEir IiIAinFESTATIOnS m SITODENAL HXCEK 

The direct signs mentioned in the order of importance rather 
than of frequency are the follomng 

1 Ntclte — As early as 1911 Freud in Holzknecht’s labora- 
toy obsen'ed a niche on the lesser cur\^ture of the duodenum 
which he correctly interpreted as being due to ulcer Soon 
after Haudek observed a case In analog}’^ to gastric ulcer one 
finds on the lesser curvature of the first portion of the duodenum 
a mche m a penetratmg ulcer of the duodenum This impor- 
tant *-ray sign was forcibly brought to our attention and its 
diagnostic importance firmly established by the elaborate work 
of Akerlund in the dmic of Forsseli Akerlund showed that, 
just as m the stomadi, the lesser cur\’ature of the duodenum 
being practically a continuation of the lesser cun^ature of the 
stomach, the ulcer is most commonly situated m that part of the 
duodenum extendmg to the posterior wall He also showed 
that this part is verj' frequently the seat of a mche On the 
greater cun'ature of the duodenum as on that of the stomach, 
opposite and sli^tly above, there is an indentation This find- 
ing was at first met with contradiction At present, however, 
Haudek, Sdiintz, and others are firmly convmced that the 
findmgs of Akerlund are absolutely correct It is understood 
that the niche must be persistent and source of error may some- 
tunes be found in a paiabulbar fleck of contrast, lodged in 
Eerckring’s folds At times a contraction on the lesser cur\'a- 
ture of the first portion of the duodenum, causing temporary 
bulging, may also sunulate a niche It is, however, important 
to remember that a real niche is almost mvanably accompanied 
by qiasm of the greater cur\’ature opposite the seat of the ulcer 
Akerlund correctlj' states that the niche may be caused by 
lack of substance in the wall resulting from ulceration and not 
necessanly be due to penetration 

Akerlund correctlj’ emphasizes that the niche need not neces- 
sarily be the result of penetration As a rule, it is the callous or 
the indurated ulcer m the wall of the duodenum proper that 
causes the niche This a ancs m size from the smallest pinhead 
to half a walnut shell It is mostly rounded and maj' some- 
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tunes contam a bubble of air in the top The basal or the pylonc 
surface of the bulb is i ery seldom the seat of a niche Li many 
cases there is a segmentary contraction m the ulcer plane on 
the greater cun^ature opposite the seat of the niche caused m 
part by a longitudmal tightemng of the retraction of the bulbar 
contour m the neighborhood of the niche This bulbar deform- 
ity constitutes a nuniature of a well-knoum ulcer deformity of 
the stomach The segmentaiy^ contraction is often very broad 
m relation to the height of the bulb It at times compnses a 
large portion of the entire bulbar shadow Both niche and 
retraction are often proportionately larger m ulcer of the first 
portion of the duodenum than m that of the stomach, and they 
occur more frequentl} Akerlund found it m 60 per cent of 
the cases This was confirmed recentty by Joseph S Diamond, 
and we can state that it is so, based on our experience The 
retraction may occasionally be caused by the ulcer, and some- 
times by infiltration and edema of the mucous membrane m the 
vicmity of the ulcer If the retraction affects the basal portion 
of the bulb the central bulbar recess becomes obliterated on the 
lesser curv^ature, givmg the impression that the lumen of the 
pylorus IS eccentricalty situated This may explam the pjlonc 
msuffiaency 

A niche on the greater curv^ature of the duodenum was onK 
observed once by Akerlund George and Leonard quote a case 
where the niche w'as on the greater curvature of the bulb which 
resulted m effacmg the Cole defect The p 3 lonc lumen was 
eccentrically situated tow’ard the greater curvature The spas- 
tiatj' m both these cases was on the lesser cun'ature The t)pe 
of niche just described is, accordmg to Akerlimd, termed the 
“profile niche”, m contradistmction to this, he described the 
“enface niche,” which is not seen from a profile, but over the 
entire surface of the anterior and posterior walls He observed 
5 such cases Such a niche is circular or oi al, correqionding to 
the dimension of the surface of the crater of the bulb 

The reason w'hj the niche is seen mostly on the lesser cuna- 
ture, although the ulcer on the operating table or at autop^ 
proves to be on the postenor or anterior wall, has been explamed 
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by De Quervain as follows This apparent anomaly as to the 
situation of the niche is due to the fact that the ulcer being 
situated nearer to the lesser curvature, be its seat on the pos- 
tenor or anterior wall, it becomes adherent to the posterior ab- 
dominal wall or liver, and so the part of the stomach or duo- 
denum which is the seat of the ulcer forms a fixed pomt, replacing 
the anatomic fixed pomt formed by the gastrohepatic hgament 
The hgament is thus stretched and the stomach or duodenum, 
dependmg as to whether the ulcer is on the anterior or postenor 
wall, is pulled either anteriorly or postenorly, and the lesser 
cur\’ature is brought more to the front This, therefore, makes 
the lesser cur\*ature the most prominent part and makes the 
niche appear as if it were on the lesser cur\ ature, although it is, 
in reahty, on the postenor or antenor wall, depending on the 
seat of the ulcer This e^lanation, however, holds good only 
HI cases where adhesions are found, but there are cases of niche 
on the lesser curvature of the stomach or duodenum without 
adhesions, and, therefore, this explanation does not hold good 
m these cases Akerlund explams this phenomenon on the 
basis of the arrangement of the longitudmal musculature of the 
stomach and duodenum On account of this hgamentous and 
muscular arrangement, the lesser curvature remams more or 
less fixed Because of the spastic condition of the bulb, which 
accompames duodenal ulcer, the duodenal wall is drawn over 
to the lesser curvature by the spasm m the circular muscles It 
IS on account of the deep spasm of the circular muscles that the 
niche, With the rest of the duodenal wall, is drawn together and 
appears to be on the lesser curvature The reason whj the 
nidie is found on the postmortem or operatmg table m the 
location where the ulcer actually lies is because the duodenum 
or the stomach, the seat of the niche, is then empty, whereas 
durmg the Roentgen examination the organ is filled, the lumen 
more or less cj hndric, and therefore the mche is \Tsible on the 
lesser cun-ature 

Diamond states that the niche maj* sometimes be efiaced 
b> spastiaty of the first portion of the duodenum He gives 
belladonna accordmg to the method of Carman, for two or 
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three days, to relax tlie spasm, and then re-examines. When 
the bulb IS relaxed he states that the niche again becomes 
visualized This does not correspond to our experience, as 
shown in the accompanymg figure (Fig 146) 

In this polygram the nidie was evident during the spasm 
and was effaced a few mmutes later when the duodenum was 
filled 

This illustration is inserted because it concerns a case tlmt 
was recently operated upon by Dr. Wilham Linder, at tlie 
Israel Zion Hospital, Brooklyn. The patient had symptoms of 
a duodenal ulcer for a number of years. The duodenum was 
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normal in outhne when completely filled The niclie was seen 
only when the duodenum was spastically contracted We were 
doubtful in our diagnosis The clinical sj'mptoms were those 
of ulcer and the patient was put to bed and given an ulcer diet. 
Dunng the first week of observation the ulcer perforated and 
necessitated immediate operation A perforated ulcer of the 
duodenum was found 

Since tlien a number of otlicr cases have been seen where 
the niche w'as best obser\’cd during the stage of spasm and was 
entirely effaced when tlie first portion of tlie duodenum filled 
out completely 

V C Knapp reports findings similar to ours 
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It appeals logical to us that a niche should be better -vTsual- 
ued when the first portion of the duodenum is not filled to its 
full capacity, but when it is more or less m a state of spasm The 
niche IS really not on the lesser curvature, but more on the 
posterior wall and, therefore, complete filling may efface it 
2 Cole D^ect — L G Cole was the first to call attention to 
the importance of the deformity of the duodenal contour in 
duodenal ulcer This defect manifests itself as a local con- 
traction or narrowing m the bulbar shadow Next to the niche 
It IS of greatest importance m the diagnosis of duodenal ulcer. 
The defect in the duodenum maj- manifest itself m the form of 
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a general distortion of the entire duodenum, giving the bulb 
the appearance of a immature pine tree or a bit of branched 
coral, or there may onlj' be a deformity at the base Some- 
tunes only a small indentation is seen on the lesser or greater 
cim-ature The deformity may also be that of the clover-leaf 
form (Fig 147) The deformed cap shows its contraction on 
the side of the ulcer The proximal part of the cap on the 
side opposite the ulcer is often dilated, sunulatmg a divertic- 
ulum (Fig 148) In a deformed cap the pjlonc lumen lead- 
ing from the gihmcter to the duodenum is usually eccentncally 
situated In case the defomutv is not only present on both 
sides of the cap, but mvoKes the entire cap, the appearance 
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of a pivot-like bulb is seen The entire filling of the bulb niaj 
cause it to become worm shaped At times tlic dcfomutj' is 
marked bj' a retraction of tlic pro\inia! part of tlie duodenum, 
espcciall> of its inner half, brought about by the failure of 
tlie ulcerated part to fill (Fig 149) This gives the impression 
tliat tlie gap betuecn pjloric sphincter and the first portion 
of Uie duodenum is veo' "ide In reality, it is due to the fact 
that tlie ulcerated aiea does not hold tlic contents, analogous 
to a tuberculous ulcer in the Lccum I’his, too, was first 
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pointed out bj Forssell, recently confirmed bj Ilaudek In 
connection uiUi deformity, spastic duodenum ma\ be men- 
tioned This IS not absolutely patliognomonic of ulcer, as it u» 
often encountered in cases where the first portion of the 
duodenum docs not iill out completely because of spasm of the 
sphincter pj Ion If spasm persists and is present on repeated 
examinations in connection witli a verj marked dilated p> loruji, 
it can be utili7cd as a sign of duodenal ulcer 1 his correspont s 
to Uic observation made bv Finstcrcr, who righth called our 
attention to the fact that in man\ cases of duodenal ulcer t ic 
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pjlorus is often seen on the operatmg table to be hypertropbic 
and dilated Another deformitj' is “hour-glass duodenum” 
(ScLlebmger), and, if persistent, is likewise a ^*aluable positive 
direct sign (Fig 150) 

3 Bulbous Pouch or Di-ccrhcuhim (Fig 151) — The bulbar 
defect may be of functional nature or the result of spasm It 
maj* occur on the pyloric, medial, and lateral contour It is 
most often present on the lateral contour of the greater cunra- 
ture It vanes m depth and ma}'- sometimes, durmg different 



Fig ISI 


cxammations, be broader and narrower and often disappear If 
it affects the basal bulbar area or the top of the bulb it may be 
easily a\ erlooked Such defects are not \ erj common on the 
pjloric surface If present, it is verj' small, size of a pea at 
most, and sharplj defined It is due to local contractions of 
the musculans mucosa, possibh the result of a fissural ulcer on 
the duodenal side of the pj lone sphincter Such a defect may 
precede the niche on the lesser cunature b\ many months 
The spastic bulbar contraction is more marked dunng the later 
stage of digestion Akerlund explains the parodoncal retention 
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of Haudd^ due to this spastic contraction, which increases with 
digestion 

On account of the retraction of the ulcerated area, due to 
scar formation, pouch-like dilatation forms above the area of 
retraction The late pathologist. Hart, observed this m a great 
number of his postmortem cases These are not true diverticuli, 
although they are often mterpreted as such In the patho- 
logic material shown to us by Ceden we became convinced of 
the frequency of such pseudodiverticuh, the result of the re- 
tracted ulcer They are often found bdow and on the upper 
side of the cap, thereby causmg the cap to become asymmetric. 
Sudi pseudodiverticuh may contam contrast substance after 
the rest of the duodenum has emptied itself It is not rare to 
find an ulcus niche with a pseudodiverticulum A pseudo- 
diverticulum may appear as bemg directly connected with the 
cap, or as parabulbar fleck, or as multiple small flecks m which 
case it IS impossible to determine to what part of the duodenum 
the}' bdong Pseudodiverticuh may also appear in the form of 
spur-like projections The contour of a pseudodiverticulum is 
irregular, as a rule, in contradistmction to a true diverticulum, 
which is very rare and regular m outhne 

4 Bulbar retrachm is the deformity which consists of a 
tightenmg m the longitudinal direction of the contour of the 
bulb which thereby loses its normal curvature and becomes 
shortened, giving the bulb an asymmetric diape It is analogous 
to the snail form of the lesser curvature of the stomach due to 
ulcer It IS always localized on the lesser curvature It may be 
purely spastic, but very often it is produced by acatncial tissue 
m the wall of the duodenum 

5 Localized pressure point over the cap is likewise an impor- 
tant objective direct sign of duodenal ulcer provided the pressure 
pomt moves with the mobihty of the duodenum and tenderness 
is ehated without too deep pressure 

6 Dilatation of the cap (Fig 152) as a direct sign of ulcer 
must be utilized with great caution lii rare cases where the 
ulcer is situated at the junction of the first and second portions 
of the duodenum, leadmg to mcomplete stenosis, marked dilata- 
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tion of the first portion of the duodenum may be present As a 
sign, howe\'er, that the duodenal dilatation is due to a stenosing 
ulcer, the dilatation must be persistent, and marked contrac- 
tion of the duodenum and retroperistalsis must be present 
Dilatation of the first portion of the duodenum, if transient, 
has no diagnostic significance at all, but even if persistent "with- 
out other signs of duodenal stenosis, it is often present in ptosis 
of the fish-hook t^'pe of stomach, and also m diseases of the ileo- 
cecal region, egieaally chronic appendiatis and ileocecal ^'nlve 
incompetencj’ 

7. Phthisis biilbt (Fig 153) mdicates the non-fiUmg of the 
entire cap, -whereas the descendmg portion fills It is also con- 
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sidered a direct sign if present during rqieated exammadons, 
and if the dmical histoi} justifies the su^iaon of duodenal ulcer. 
Sometimes the ulcer m the duodenum manifests itself bj’ the 
contrast substance adherent to a small part of the duodenum 
m the form of a com (Holzknecht) 

nnmiECT sicks 

The mdirect ar-ray signs of duodenal ulcer m order of diag- 
nostic importance are 

1 Eypcrpcnslalsts — This is mentioned first because it is 
present in a much greater number of cases than hjpertoniaty 
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Barclaj-^ m London was the first to call attention to this impor- 
tant sign, and it has so impressed itself on us that we value it 
almost as much as the deformity of the cap Hypetpenstalsis 
sets m early and is so active and the contractions are so deep 
that the stomach seems divided mto three or four compart- 
ments The duration of eadi peristaltic contraction is much 
longer than normal and the mtervals between contractions are 
much shorter. 

2 Hypertomctty is present also in a certam number of cases 

3 Dexiroposthon of pylorus and duodenum 

4 Pyloric tnsuffiaency 

5 Rapid emptying of the stomach during the early part of 
digestion and a small six-hour residue m the stomach para- 
doxical residue — Haudek) 

6 Hypermotihty of the small mtestmes and also h}per- 
motihty of the proximal colon 

7 Eypersecretton is shown as a layer of fluid less dense than 
the rest of the contrast (Schlesmger) 

8 Castrospasm — ^Duodenal ulcer is generally assoaated with 
some spastic manifestations of the stomach It is sometimes 
m the form of an mosura or an hour-glass contraction This 
may be large and deep or very superficial It may occur an}- 
where along the greater curvature It is sometimes brought out, 
as shown by Baron and Barsony, by pressure on the duodenum 

9 Teeth-hke Contractions — ^Schutz called attention to the 
fact that teeth-hke contractions on the greater curvature are 
often encountered m duodenal ulcer These teeth-like contrac- 
tions are due to the contrast depositmg m the folds of the 
mucosa along the greater curvature and are encountered m a 
number of intra-abdommal functional and pathologic condi- 
tions, but may also be found in duodenal ulcer 

10 "Cascade” Stomach — ^The “cascade” type of stomach, or 
as termed by Barclay, the “cup and spill” stomach, which we 
beheve to be due to regional spasm, is also at times encountered 
m duodenal ulcer, but is, by no means, to be considered an 
important sign of duodenal ulcer smce it is encountered in so 
many other extragastnc conditions 
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vanced stenosing duodenal ulcer The differentiation as to 
whether the stenosing ulcer is on the pylonc or on the duodenal 
side can be judged by the fact that in a stenosing pylonc ulcer 
no matter how long we observe our case fluoroscopically, either 
no contrast substance is seen to leave the stomach at all, or 
but very thin streaks of food can be squeezed out by exerting 
forcible pressure on the pylorus In a stenosmg duodenal ulcer, 
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on the other hand, pyloric insuffiaency is present, so that, during 
ffuoroscopic exammation, food is seen to pass out of the stomach 
in a contmuous stream 

Another very important differential sign is the following 
That m advanced pylonc stenosis, gastric peristalsis, although 
active, IS usually transient The stomach is seen to contract for 
short mter^'als of time and soon dilates agam The penods of 
dilatation are much longer than those of contraction In dno- 
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denal ulcer, on the other hand, hypeiperistalsis continues to 
be active for minutes and there are only very short mtervals of 
relaxation In duodenal stenosis, marked contraction of the 
first portion of the duodenum and retroperistalsis m the duode- 
num are seen. The fact that sometimes an ulcer may be present 
in stomach and duodenum at the same tune has been emphasized 
by Mayo, Mojmihan, Chaoul, Akerlund, and others The 
Roentgen diagnosis in these cases irould depend on the direct 
visualization of both ulcers, as, for instance, a niche m the 
region of the stomach as well as a defomutj* of the duodenum 

SIFFEKEiniAL DUGROSIS 

It is self-eindent that m a disease where so manj' r-ray signs 
have been described the differential diagnosis is quite difficult. 
This is egieaally true of the mdirect x-ray s3’mptoms Many 
mtra-abdominal diseases of a functional or orgamc nature may 
give rise to an «-xay sj-mptom-complex closely resembhng that 
of duodenal ulcer 

1 GaJl-bladdcr Disease — In diseases of the gall-bladder there 
is often h^'perpenstalsis, hj’permotiht^', and transi erse position 
of the stomach There is verj' seldom, honever, hj'permotility 
of the colon, and paradoxical r^due is much rarer m gall- 
bladder disease than it is even m duodenal ulcer The sensitive 
pressure pomt, fluoroscopically obsen-ed, is limited in gall- 
bladder disease to the gall-bladder and not to the duodenum 

2 Chrome appendicitis maj’ also gii e rise to hj-peipenstalsis, 
but there is never, as a rule, pjloric insufficient' and never 
hj'pennotihtj' of the small intestmes, m fact, there is delaj’ in 
ileum which may be due to qiasm of the ileocecal giluncter, or, 
as stated bj' Hurst, failure of relaxation of the sphmeter 

3 Functional diseases of the stomach, with stigmata in the 
vegetatiie nen-ous sjstem, especially lagotonia with gastric 
sj'mptoms, gi\ e rise to hj’perperistalsis and transi erse posirion 
of the stomach, but there is neier pyloric msuffiaencj’, and if 
there is a delay m the empt3Tng of the stomach, it is usually 
transient and the residue much larger than it is m duodenal 
ulcer There is no colonic hjpermotihty, but rather eiidence of 
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qjastiaty of the colon Of course, the diseases named ma}' 
be associated with duodenal ulcer, and one must always, there- 
fore, be very guarded in ruling out an ulcer, even if one of the 
above-named diseases is present Li fact, chronic appendiahs 
and gall-bladder disease are very frequently assoaated with ulcer 
of the duodenum and, as correctly pointed out by Moynihan, 
Deaver, Mayo, and others, probably often precede duodenal 
ulcer This is also true, as shown by \ on Bergmann, Westphal, 
Elatsch, and others, of cases where there is unbalance in the 
vegetative nervous system 

The differential diagnosis between pylonc and duodenal 
ulcer by means of Roentgen examination is not always very 
simple In general, it may be said that m pylonc ulcer gastnc 
motility IS much more disturbed than it is m duodenal ulcer 
Pylonc msufficiency is never present There is a greater ten- 
dency to pylorospasm, and espeaally spasm of the sphincter 
pylon Hypermotihty of the small mtestmes and hypermotility 
of the colon are likewise very rarely present in pylonc ulcer 
Li cases where we have no direct evidence of duodenal ulcer and 
only the mdirect signs, such as mcreased peristalsis and pylonc 
msuffiaenc}^ the rapid emptymg may cause the pylorus to 
appear narrow and so simulate a pylonc scurrhous carcinoma 
Careful fluoroscopy and repeated exammation, and, if necessaiyi 
also takmg a few roentgenograms will safeguard agamst such a 
mistake In achylia gastnca we also at times encounter an open 
pylorus, but m these cases there is usually no hypeipenstalsis 

Even m cases ■where the first portion of the duodenum does 
show deformity, the differential diagnosis as to whether it is 
due to ulcer or adhesions as a result of extraduodenal disease is 
at times very difficult 

From the standpomt of differential diagnosis, we must con- 
sider the followmg 

Periduodenal adhesions may cause irregulanty of the duo- 
denum, havmg its ongm not m duodenal ulcer, but generally m 
the gall-bladder, sometimes pylorus, and at times, even the 
colon Sometimes periduodenal adhesions are encountered 
secondary to chronic appendiatis or even diseases of the nght 
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kidney. In these cases there is irregulanty of the contour of 
the duodenum^ especially confined to the upper part of the first 
portion of the duodenum There is also, as pointed out by 
Lorenz, frequently a small air-bubble in the upper part of the 
duodenum at its junction urith the descendmg part The filling 
of the bulb may be persistent and the duodenum is to the right 
of the median hne, often showing restricted mobihty. Ex- 
tensive adhesions around the duodenum may cause the con- 
stnction of the first part of the duodenum at its junction -with 
the descendmg part so as to gi\ e rise to duodenal stenosis The 
characteristics of such stenosis, as pomted out by Holzknecht, 
are hlarked dilatation of the first part of the duodenum, 
sometimes visible peristalsis in the first portion of the duo- 
denum, the descendmg portion of the duodenum fills slowdj', 
and, after it is filled, it may also show retention leadmg to dila- 
tation and e^en antipenstalsis The lower the seat of stenosis 
IS m the duodenum, the more active is the peristalsis above the 
seat of stenosis Holzknecht termed this phenomenon “peris- 
talsis without anj* effect ” It has already been pointed out 
that advanced duodenal stenosis leads to gastric retention, 
amulatmg strongly pylonc stenosis, and can only be differen- 
tiated roentgenologically by the fact that m duodenal stenosis 
the empt^dng of the pylorus into the duodenum is not mter- 
fered with and, therefore, the duodenum fills readilj , whereas m 
pylonc stenosis the duodenum fills with great difficult' 

Duodenal stenosis is often the r^ult of adhesions betwreen the 
gall-bladder and the duodenum Adhesions of the first portion 
of the duodenum may sometimes cause distortion of the entire 
duodenum, especially marked on the greater curi'ature, where 
poudi-like projections are seen The fact that such projections 
are present on the greater curi’ature of the duodenum and not 
on the lesser cun'ature speaks for adhesions rather than ulcer, 
because the pouch-like projection due to ulcer is much more com- 
mon on the lesser curvature than it is on the greater curvature 
Stenosis due to adhesions between the gall-bladder and the 
duodenum may occur m any one of the three portions of the 
duodenum If it occurs in the first portion it is characterized by 
the fact that the portion of the duodenum below the seat of 
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the stenosis is markedly dilated, the pylorus is almost always 
insuiliaent, the suprastenotic portion appears as an uninterrup- 
ted contmuation of the pylonc canal (Bier, “Duodenab’apfen”), 
the dilated portion of the duodenum shows active peristalsis 
and sometimes often antipenstalsis In advanced cases the 
stomach shows marked atony Stenosis of the descending 
portion of the duodenum is m the majority of cases caused by 
adhesions of the duodenum with the gall-bladder, very seldom 
the result of ulcer of the duodenum The most frequent seat 
of the stenosis is in the midpart of tlie descendmg portion at a 
pomt of the Papilla Vateri It may also be caused by tumors 
pressmg from without or caremoma of the head of the pancreas 
Enlarged lymphatic glands at the head of the pancreas may 
sometimes cause it In these cases the area above the stenosis 
IS persistently filled The seat of stenosis is marked by a narrow 
strip of contrast, and the portion below is markedly dilated, 
showing Kerckring’s folds very clearly 

Stenosis m the pars infcnor has its scat m tlie region of the 
duodenojejunal flexure In mild cases it manifests itself only 
by persistent filling of the pars inferior, when more advanced it 
manifests itself in tlie form of C-shaped dilatation of all the 
portions of the duodenum At times, and especially m cases 
W'hcre the stenosis reaches a high degree, tlie entire duodenum 
IS so overfilled with duodenal and pancreatic secretions tliat it 
may cast a shadow’ even without the presence of contrast sub- 
stance The shadow, however, is naturally not as dense as is 
tlie duodenum if it contains contrast substance Often the layer 
of secretions is recognwed by tlie formation of a horizontal line 
at the widest pomt of Uic fluid, upon w'hich tlicre is often also 
.in air-bubble If tlie stomacli is dilated and markedly ptosed, 
the filled duodenum may be o\erlappcd, especially in tlie ver- 
tical position, bcc.ausc it is covered by the stomach It is, there- 
fore, alw ays important to examine tlie cases both m tlie vertical 
•ind horizontal position It must be emphasized that in order 
to diagnose stenosis of the third portion of tlie duodenum, the 
overfilling of the duodenum must persist during repeated ex- 
aminations, as transient dilatation of the entire duodenum is 
often due to gastroptosis 



a^RAY DLAGXOSIS OF GASXEIC AND DTJODENAL ULCER S07 


At times the entire duodenum may fill completely and even 
be markedly dilated, sunulatmg stenosis in cases of p3doric in* 
sufficiency resulting from achj'lia gastrica or carcinoma of the 
stomach 

Besides the common causes mentioned for duodenal stenosis 
one must alv-ajs remember that transient stenosis may be 
caused bj' marked meteonsm of the transverse colon Per- 
sistent stenosis ma}* be caused bj' tumor of the head of the pan- 
creas, (yst of the pancreas, tumor of the nght kidne}’', mesen- 
teric tumor, and retropentoneal glands Assmann pomts out that 
in tuberculous pentonitis there is often marked distortion of the 
duodenum caused probably' b}- adhesions and enlarged glands 
at the duodenojejunal flexure Bier also calls attention .to the 
fact that transient ^astiaty of the duodenum may cause tem- 
porary duodenal stenosis Bier and Assmann quote cases of 
duodenal stenosis, proved bj' operation, m which the duodenum 
failed to fill This is important to remember because, as stated 
above, pjdoric stenosis differs from duodenal stenosis bj’ the 
fact that in the former case the duodenum does not fill, wWeas 
in the latter it does Bier, as well as Assmann, eiqilams the 
failure of the duodenum to fill m their cases bj’’ the fact that the 
duodenum was full to its capaaty with pancreatic and duodenal 
secretions so that no contrast meal could enter the duodenum 
It is also verj' likely that in these cases retroperistalsis was so 
marked that the stomach refilled quicklj' with the duodenal 
contents, giiing nse to gastnc retention mstead of retention 
in the duodenum In verj rare cases carcmoma of the duodenum 
maj’’ gi\e nse to a C-shaped, o^erfilled duodenum Ven* few 
cases of this kmd are reported m hterature This dilatation is 
not due to the carcmoma of the duodenum, but to the fact that 
the tumor spreads to the head of the pancreas, causmg stenosis 
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New Yosk 


TRANSITORY BLINDNESS AFTER CHICKENPOX 

Vaeiceixa is a disease fortunately devoid of complications 
except m rare instances The complications, for the most part, 
are secondary* infections of the vesicles and there have been cases 
reported of the pock directly invading the ej eball For example, 
Fuchs reports m his manual the observation of a girl twentj- 
two 3 ears old who, during the dedme of the eruption, had abim- 
dantpreapitations on the inferior-postenor surface of the cornea 
with opaaties of the vitreous body and a large spot of choroid- 
itis The vitreous bodj' finally became tranqiarent, but a spot 
of choroid atrophj’’ remained There are cases reported by Comby 
of the tj^ncal eruption with small ulcerations on the conjunctiva 

Terson^ reports a case of a girl, eighteen, just comalescmg 
from a benign vancella accompanied, m the right eve, with a 
comeal lesion which dated back some da>-s Examination 
showed a central comeal graj-ish ulceration the size of a small 
millet seed, which was not deep, without hv-popjon or iritis 
There was complete and rapid recoverv' from the comeal m- 
V oh ement which Terson beheved was a case of a mptured v eside. 

Wjler- reports the case of a girl five vears of age who had 
a imld chickenpox The second day of the eruption the child 
could not open the right eve, the hd became swollen, and the 
conjunctiva shghtly reddened The center of the cornea pre- 
sented a punched-out area, perfectlj’ round, which measured 
3 mm in diameter The base of this ulcer was deep The eje 
was treated wath atropm and jellow oxid of mercur>* There 
was no tendencv for this to spread and m two weeks the ulcer 
slowlv healed Wvler beheves that this was the eruption of a 
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New Yobk 


TRANSITORY BLINDNESS AFTER CHICKENPOX 

Vasicella is a disease fortunately devoid of compbcabons 
except in rare instances The complications, for the most part, 
are secondary mfections of the vesicles and there have been cases 
reported of the pock directly' invading the eyeball For example, 
Fuchs reports m his manual the obser\*ation of a girl twenty- 
two years old who, durmg the dedme of the eruption, had abun- 
dant preapitations on the infenor-postenor surface of the cornea 
with opaaties of the vitreous body and a large spot of choroid- 
itis The vitreous body finally became transparent, but a giot 
of (horoid atrophy remained There are cases reported by Comby 
of the ^’pical eruption with small ulcerations on the conjuncti\’a 
Terson^ reports a case of a girl, eighteen, just con\alescmg 
from a benign vancella accompanied, m the nght eye, with a 
comeal lesion which dated back some daj’s Examination 
showed a central comeal grajush ulceradon the size of a small 
millet seed, which was not deep, without hj-popjon or iritis 
There was complete and rapid reco%ery from the comeal m- 
■V oh ement whuh Terson behe^ ed was a case of a ruptured vesicle 
Wj ler® reports the case of a girl five years of age who had 
a mild chickenpox The second day of the eruption the child 
could not open the right eje, the lid became swollen, and the 
conjunctiva shghtly reddened The center of the cornea pre- 
sented a punched-out area, perfectly round, which measured 
3 mm m diameter The base of this ulcer was deep The eje 
was treated with atropm and jellow oxid of mercuty There 
was no tendencj' for this to spread and in two weeks the ulcer 
slowly healed Wyler beheves that this was the emption of a 
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pock OQ the cornea It is stnkingly similar to the case reported 
by Terson 

There are several other cases reported of the mvolvemcnt 
of the eye, but all these appear to have some other complicating 
factors, silch as puipura hscmorrhagica, rmg-worm, etc 

Miller and Davidson® have reviewed the ner\'Ous complica- 
tions of varicella, reporting one of encephalitis They find a small 
number of complications, such as convulsions, myelitis, pcnph- 
eral neuntis, etc , and these are few indeed 

The English ^vriters have written considerably on the rela- 
tionship of herpes zoster and varicella 

The case I w ould like to present is one of double optic neuritis 
in a boy, complicating varicella, produemg a state of temporary 
total bhndness with complete return of vision As will be shown 
below, this case is of extreme rarity and is reported primarily 
to emphasize the fact that cases of acute mfections in children 
compheated by sudden blmdncss should be given a hopeful prog- 
nosis, as a return of vision usually ensues 

Case — On May 15, 1921 I was called in to see a boy, M. 
L , four and a half years old, who, nme days after a mild vari- 
cella, had on that mommg suddenly become blmd When I 
exanuned the boy I found the scabs of a mild varicella on his 
body, face, and scalp He was physically very sturdy and well 
nounshed with a mentality and sensorium tliat were perfectly 
normal His only complaint was his implonng us to help him 
see and his gropmg about witli oulslretclicd arms There was 
no damage to his outer eye His pupils were widely dilated and 
immobile Ophthalmoscopic cxammation of his eye-grounds 
showed a marked pallor of his left disk and a marked conges- 
tion and swellmg of his nght disk The child remamed totally 
blind for the ensuing six days and his eye findings remamed 
unchanged On May 21st I was hurriedly called to see the 
child because of his complamuig of the light His pupils, at this 
examination, for the first time gave a sluggish reaction to light, 
but none to accommodation His left disk presented the same 
pallor, but the nght disk seemed less congested The child’s 
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vision from then on gradually began to return, and ten dajrs 
later his eyes reacted perfectly to light and accommodation and 
vision was apparently normal The last time the boy was seen 
was on June 6th, two we^ after his vision began to return. 
Wassermann was negative Unne analysis was normal Blood 
counts were normal ic-Ray of his skull and accessory smuses 
were negati\e No permission for a lumbar puncture was 
granted No medication was used 

Dr Carl KoUer consulted with me on the study of the patient’s 
^es, and the followmg is a record of his careful and thorough 
findmgs 

May 18, 1921 (third da} of blindness) 

Left ejc Amaurotic 

Right e}-e Shon's perception of light (projection of light above and 
nasally onlj) 

Ophthalmoscopic , 

Left eye Pallor of disk (atrophy?), dilated vems, arteries of normal 
caliber 

Right eve Optic neuritis with moderate swelling Veins very much 
dilated, artenes normal 

Note — ^The left eye apparently had started first and blindness occurred 
when the right eye also became involved 
May 21, 1921 

Dr Ratner reports reaction of pupils and return of light vision 
May 23, 1921 (eighth day of blmdness) 

Pupils narrower, react promptly Penpheral field of vision of either eje 
good except in the left eye m the lower nasal quadrant Seems hyper* 
sensitive to light 

June 6, 1921 (twenty-second day) 

Sees apparently well Central vision could not be tested Penpheral 
field shows the left eye still slightly defective nasally Right eye 
perfect 

Ophthalmoscopic 

Left eye Extreme pallor as before (not really an atrophy) 

Right eye Spelling almost entirely disappeared Disk outlines clear 

Note — No central vnsion taken because child objected to covenng nght 
eye 


REVIEW OF UTERATURE AND DISCUSSION 

Chavemac,^ m 190S, reported •nhat we beheve the first case 
of optic neuntis following \ ancella Although he credits Hutchm- 
son‘ with reporting the first case m 1886, we find, m studymg 
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Hutchinson’s report, a ) oung iroman of twenty-eight developed 
optic neuritis accompanying a secondary syphilitic eruption 
which was mistaken for vancella, and it seems that Antonelli,* 
who had previously referred to this case of Hutchinson’s as 
bemg unique, made a similar error and attnbuted it to \aricella 
Chavemac’s Case — ^The patient, G S , a boy of eleven who 
had contracted vancella on February 5, 1905, after a few days 
rapidly recovered from his illness mthout any complications 
He recalls, however, that his lusion became dimmished immedi- 
ately after he became sick and a fortnight later he could not 
read and m Jvme, 1905, he could no longer distmguish the number 
of fingers at a distance of one meter In November, 1905 the 
child was seen by Chavemac (that was nme months after his 
illness) His exammation presented a normal sclera and choroid 
The papdla: seemed hiTieremic, the artenes seemed normal, but 
the vems were tortuous and dilated In some places some fine 
newly formed capillaries were noted The optic disks were not 
clear and them diameters mcreased, the borders were %eiled, of 
undecided contour, and contamed seieral finely punctate hemor- 
rhages The retma had a normal aspect The field of vision 
was retracted about 20 degrees m all diameters These findings 
were diagnosed optic neuntis, that Chavemac believed a result 
of the vancella which had immediately preceded it The boy 
had been treated with mercurj' munctions throughout the nme 
months of his blindness Chavemac discontmued this and ga\e 
a senes of fifteen subconjunctival mjections of 5 to 6 drops 
every two to three days of sodium cmnamate until a complete 
cure was affected The left eye became entirely normal In 
the nght eye, howe^ er, the field of \TSion was retracted 5 degrees, 
the papilla a little pale in the center The ^ essels had a normal 
aspect, but the edges, finely fnnged, were pigmented almost 
throughout their entire length The child was re-exammed m 
Apnl and No\ ember, 1906, May, 1907, and Januarj', 1908, the 
same condition as noted abo\ e persistmg in the nght ej e Chav- 
emac concludes that one should never despair of the return of 
vision no matter how senous the aspect may seem He believes 
that m cases of optic neuntis of mfectious ongm mercury should 
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be emplo} ed with discretion, as m this case the application was 
inactive and may have done harm 

Paton’s Case — The only other case that I could find m the 
hterature was that reported by Paton' m 1918 The patient, 
R J I male, aged fourteen, had had varicella at the same time 
his two brothers did m December The attack was a se^ere 
one, with a temperature of 103® F and some headache On the 
third day the patient found that his left e} e was bhnd and si^t 
has remamed defective m that e 3 *e ever smce, that is, four months 
later On April 9th the nsion of the right ej-e was normal and 
the left was diminished The nght pupil was active, but the 
left pupil did not m aintain the contraction well when the right 
63 e was shaded and sometimes showed a condition resembhng 
hippus, but more irregular The nght optic disk was normal 
The left optic disk was pale with the edges blurred, especially in 
the upper half, but no swelhng Retma somewhat obscured, 
but showmg some irregular spottmgs toward the macula Visual 
field showed an irregular central scotoma and some penpheral 
hmitation Rhmoscop 3 ' and «-ra 3 ’ exammation of accessory 
sinuses were negatl^ e 

In 1884 Nettleship,® Ga 3 '® m 1893, Stephenson*® m 1902, 
and Moore and his collaborators** m 1922, discuss a condition 
in mfanc 3 - 'wlrich S 3 dne 3 Stephenson called “fleeting amaurosis ” 
This condition affects infants usuali 3 ’’ under two 3 'ears of age 
There is a histor 3 ' of sudden illness, associated with fits, head 
retraction, and i omiting Immediatel 3 ’ followmg upon this the 
child no longer appears to see This failure of sight ma 3 ' be of 
short duration and clears up soon after the general illness has 
subsided In some cases inth a similar onset no reco\eiy of 
sight ensues and though these latter cases cannot nghtfulty be 
classified under “fleetmg amaurosis,” the underl 3 Tng patho- 
logic process would seem the same In the case m vluch no 
reco\eiy of the sight occurs atroph 3 * of the optic disk is usuall 3 * 
present, whereas m the case of true temporal^' amaurosis no 
fundus abnormaht 3 * is to be seen It has been suggested that 
the pathologic basis of these cases of true temporaiy amaurosis 
consists of a basal meningitis v hich seals the foramen of ^lajcndie 
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and so causes a distention o£ the third ventnde This dis- 
tention produces pressure upon tlie optic chin«;Tnn. In those 
cases in which the amaurosis is temporary it is suggested that 
the sealmg of the foramen of Majendie is of short duration 
Whereas, in those of permanent blmdncss the closure of tlie 
foramen is of a long enough period to do permanent damage to 
the chiasma, due to prolonged pressure 

Barrett*' m 1920 reported a case of this “fleelmg amau- 
rosis” m a girl nine years of age, which follo\\ed tu'o weeks after 
an attack of mfluenza At that time she complamed that she 
could not see the blackboard, lifted her ej'elids with great diffi- 
culty, and had considerable pam in her head and eyes Her 
pupils were dilated and maclive, but tlie fundus and media were 
absolutely normal Barrett regards this case as remarkable, as 
the duld was nmc years old, and corresponds to tlic tj^ie of 
acute cerebral amaurosis seen m mfancy, first desenbed by 
Nettleship and further studied by Gay, Stephenson, and Moore. 

In conclusion, we feel justified in presentmg our case as one 
of double optic neuritis following varicella, because of the sup- 
portive evidence given by the only two other cases we could 
find m the literature, namely, those of Chavernac and Baton 
Furthermore, there arc other cases reported of optic ncuntis 
followmg such diseases as scarlatma, variola, etc 

It would appear, from this discussion, that temporary blind- 
ness m children followmg acute mfections should be divided mto 
two large groups On the one hand, those due to pressure from 
a blockmg off of the foramen of Majendic and, on the other hand, 
those due to direct retrobulbar neuritis of toxic origin, to the 
latter of which our case belongs The prognosis m eitlier mstance 
appears to be hopeful Tlie cases apparently ha\e no relation 
to the seventy of the disease and, although the vision returns, 
some pathologic condition of the optic nerve may persist. 
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ECZEMA m INFANCY DUE TO PROTEIN SENSITIZATION 


The cause and the treatment of mfantile eczema has been a 
perplexing problem and a re^new of the hterature bids fair to 
lea^ e one e\ en more uncertain It is not our purpose m this 
dmic to discuss all the causati\ e factors and treatments that have 
been ad^ ocated b} many able m^ estigators, but only to present 
eMdence bearmg directly on protem sensitization as the causal 
factor 

Case I (F I ) — ^The mother of this infant states that at 
about three months of age the face, which had pre\’iously been 
rather dry, de\ eloped a raw, oozing, \esicular t 3 pe of eczema 
which was very itchy The eczema contmued on the face up to 
SIX months of age and the infant developed a bilateral cervical 
adenitis This was at the time regarded as due to absorption 
from the marked eczema Up to ten months of age the eczema 
was localized to the face, but had become a ^ery se\ere tjpe 
At thirteen months when I first saw her, the eczema was ex- 
tremely marked, crusted, oozmg, bleedmg, m\ohTng the entire 
face, neck, scalp (hair destroj ed), also both arms, legs, and bodj 
There was marked ademtis of the neck and mild ademtis of the 
mgumal and axillaiy regions The child was sent to the wards of 
New York Nurserj' and Child’s Hospital Her arms and legs 
were restr^ed m order to prevent scratching and all eczematous 
parts were anomted with a 3 per cent, euresol m Lassar’s paste 
(without salicjiic aad) She was put on a regular one-} ear diet 
The followmg da} the child was tested out to all the proteins 
that imght have been m her diet and environment and was 
found to be sensitive to egg-white The diet was immediately 
ordered changed by the elimination of all egg-contammg foods 
The tests were done, October 27, 1921 Hospital note b} mtem 
stated that the eczema had improved remarkabh in the past 
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week since egg had been omitted from the diet On November 
2, 1921 the mtem noted evidence of a little eczema on the 
forehead ishich was not severe The body, extremities and 
face were clear 

Referring to the previous histoiy of this child, ue find tliat 
when she was seven and a half months old she was given a 
half an egg- 3 ''olk everj' day, and at eight and a half months the 
child received a whole egg 1\Tien we first saw her she was on a 
diet consistmg of an egg a daj”, Drj co, and cereal m the form of 
cream of wheat, fanna, and zwneback 

On No^ ember 5th we discovered that the child was getting 
zwieback which contams egg This was elunmated from the 
diet. From then on the child made rapid progress, and on 
November 19th w'as discharged from the hospital The child 
was last seen on February 20, 1922, and the eczema was entirely 
gone Attempts were made to desensitize the cluld by subcuta- 
neous mjections of egg-white This was kept up for a short 
time and the child was then lost sight of 

Discusston — In this case it w-as definitely a question of the 
takmg of egg w'hich caused the eczema The child was obsen'ed 
by us for four months For the latter three months the only 
thin g done for the child was the ehmmation of egg from the diet, 
and the eczema cleared up and did not return She had pre- 
viously been unsuccessfuUj'^ treated for a penod of ten 
months 

The mdication here is that m a severe and refractory type of 
eczema we had found the cause to be the mgestion of egg-white, 
the elimmation of which effected excellent results The eientual 
cure would depend entirelj’^ upon the elimmation of egg-white and 
desensitization 

Case n (V D ) — Girl, age thirteen and a half j ears Re- 
ferred by Dr William Goldstem This child had an early mfantile 
eczema which cleared, but recurred at six months of age and hM 
persisted on and off up to the present When I first saw this 
patient on December 30, 1923, the eczema was present on 
the bends of the elbows, the bends of the knees, and both 
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anMes It was of the oozmg, itching, bleeding tj’pe, and was 
not present at all times, but had periods of remission and 
exacerbation The child was found to be sensitive to garhc 
and p 3 rethrum It should be noted at this pomt that this 
child’s parents are European Indians and their meats and vege- 
tables are usually eaten spiced, garhc bemg a very common 
element in their dietary It should be noted further that the 
father stated that even at the age of six months the diild was 
given a taste of home-made spiced lamb which is made with 
spices and garlic 

In addition to local treatment, we ordered the complete 
elimination of garlic from the diet, and we forbade use of py- 
rethrum-contaming roach powders m the home 

The child was last seen on April 2, 1922, and reported only 
moderate improrement of her condition However, during the 
course of treatment the child was asked to keep a stnct diarj' 
of her food mtake, and on February 12th we find a note that 
^ehad mdulged m bologna (contammg garhc), and we can there- 
fore mfer that there have been other infringements 

Discusston — ^This case demonstrates that although we did 
find a specific causatiA e factor m an eczema of long duration we 
were unable to effect a most probable cure because of the un- 
wilhngness of the patient to co-operate with us Our purpose 
m ating thig case is to show that one of the reasons that 
protein sensitization fails m its efiicacy is that the findmg of the 
mcnmmatmg substance is only part of the story and where we 
are confronted with changmg the racial dietary habits of an 
entire family we are beset with a grave difiBcultj’, and we may 
therefore fail m the cure, even though we may be correct m 
diagnosis 

Case m (D M ) — ^The followmg case will be gone mto at 
great length in order to bring out the many phases that enter 
mto it, this case ha\'ing been studied from the mception of the 
eczema and thence o\er a period of two and a half ^ cars 

Referred b> Dr Ten Ejke Elmendorf At the age of five 
weeks the mother noticed a moderate crjistmg on the infant’s 
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forehead and head — the rest of the face absolutely dear This 
condition gradually spread to the face and progressively became 
worse and spread down to the arms and legs, and became crusted, 
itching, and bleeding in type 

April 12, 1923 The child was first brought to me on this 
date at the age of four and a half months, and presented a very 
severe and very itchy, crusted eczema mvolvmg the entire face 
and head, much of the body, the arms and legs, generalized 
enlargement of the glands, and an abscess at the back of the 
neck She gave a positive allergic reaction to egg-white General 
local treatment for the care of the skm was given, tlie use of 
water mterdicted Inasmuch as the mfant was on tlie breast, 
eggs m every form were eliminated from the mother’s diet 

Apnl 20 th The child markedly improved Weight, 11 
pounds, 2 ounces Eczema of head and body ler^' much dimm- 
ished Knees and cheeks still very bad Child less restless- 
sleeps better Allergic tests positive for milk and egg-white 
Suggestive for beef, chicken, and casern Further general direc- 
tions were giien, besides elimmatmg egg, the mother was to 
take all nulk boiled 

May 4th Weight, 12 poimds, 1 ounce, a gam of IS ounces in 
two weeks Tests repeated ga\e the same reaction as aboie. 
Directions given to contmue as above, also to try bathmg the 
child m bran bath with bicarbonate of soda, provudmg it agreed 
with her 

June 1st Age six and a half months Weight, 13 pounds, 
12 \ ounces, a gam of 27J ounces m past twenty-eight da}’s 
Child’s entire body cleared, with the exception of slight rough- 
enmg of the face and sides of the head and the hands At this 
time the suggestive reaction to casern vas positive Child was 
started on an evaporated milk formula, to be given mstead of 
one breast feedmg One week later fanna was started In 
addition, 1 drop of raw milk m a teaspoonful of warm water 
just before a breast feedmg once a daj was ordered Further- 
more, a cliangc from a three- to a four-hour feedmg schedule 
was mstituted 

July 6th Age sev'en months, nme daj s Weight, 14 pounds, 
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4 ounces, a gam of 74 oimces m past thirty-six da 3 's Takes 
cereal well, and generallj* takes about 6 ounces of the bottle 
Moderate amoimt of dr} eczema on left ankle and back of both 
arms Shght roughenmg of both cheeks — a few papiiles on head 
Smce fovur-hour schedule was adopted, the child did not gam 
well Mother’s breast secretion markedly diminished Child 
had been bathed m bran and bicarbonate, and the mother noticed 
that the gkm was more sensitive after it Gradual weanmg was 
msUtuted, finally puttmg the child entirely on evaporated milk 
formula with barley-water as diluent Orange jmce was started, 
and cereal ad\Tsed twice a day The raw nulk was gradually 
mcreased to 3 drops a day General directions for care of skin 
continued, and further emphasized need for prevention of 
scratching b} restraining arms Resume bran baths 

July 20th Weight, 13 pounds, 7 ounces, a loss of 13 ounces 
Further tests showed positue reaction to wheat Ad^^sed dis- 
contmuance of farma on account of this positive reaction to 
wheat Use cream of rice instead of farma Formula mcreased 
Continue gi\ang the raw milk but reduce to 2 drops 

August 3d Age, eight months and one week Wei^t, 13 
pounds, 144 ounces, a gam of 74 ounces m tv\o weeks Further 
tests Positive reaction to beef, chicken, lamb, and barley The 
child has a slight roughenmg of the face with marked improve- 
ment smce the remoi al of the wheat The child has begun to 
gain agam Directions Discontmue barley on account of posi- 
tive reaction, and use plam boiled vater as diluent Carrots to 
be started 

August 10th Weight, 14 pounds, 1^ ounces, a gam of 3 
ounces Body absolute!} dear Has a few papules on the 
scalp Diagnosis of earl} nckets Tests Negative reaction to 
potatoes, carrots, and oats Directions Start oatmeal Con- 
tmue 2 drops of ra\\ milk a da} Add 2 ounces of boiled milk to 
the water m which the nee is cooked 

August 17th Shght roughenmg of the face Child is happy 
and content Directions Discontmue bran baths (wheat sen- 
sitization) Start potatoes Increase boiled milk m cereal to 
3 ounces 



August 25th Weight, 15 pounds, ounces, a gain of 7 
ounces Slight roughness of both cheeks and both legs— head 
and body both excellent Directions Continue as abo\e 
Start cod-liver oil 

September 1st Weight, 15 pounds, 12 ounces, a gain of 
10| ounces in seven dajs Face shghtlj’- rough 

September 7th Nme months old Weight, 16 pounds, 3 
ounces, a gain of 7 ounces m six days Further tests Pea and 
bean negative Directions Start 1 drop of beef-juice once a 
day Give 2 drops of raw milk three times a daj Start thirfy- 
minute hard-boiled egg-yolk Start peas and string beans and 
spinach 

(It should be stated that m the carefully worked out and 
complete directions given the patient, orders were given to start 
only one new food at a tune, m a mmute quantitj, increases 
made gradual^, and new additions made slowly, so that we 
might trace effect of each new food ) 

September 13th Weight, 16 pounds, 7 ounces, a gam of 4 
ounces Further tests Silk positive, spmach and com nega- 
tive, tomato positive Still verj’' shght drj’’ eczema on (beds 
and legs Directions Discontmue raw milk, beef jmce, and 
egg-yolk for two ueeks Start commeal and honuny as 
cereals 

September 28th Age ten months Weight, 17 pounds, 3^ 
ounces, a gam of 12| oimces m sixteen days Eczema entuely 
cleared, apparently on account of the ehmmation of the above 
substances Directions Start cauliflower, lettuce, celery, and 
asparagus Resume raw milk and work up gradually to 6 drops 
a day 

October 6th Weight, 17 pounds, 13| ounces, a gam of 10 
ounces m one w'eek Child has mild roughenmg of both checks 
This has developed since the milk was resumed, howe^er, ad- 
vised contmumg milk 

October 19th Weight, 18 pounds, 7 ounces It is mterestmg 
to note here that todaj the child’s arms presented definite 
eczema This seemed to be due to the fact that the child wore a 
new silk and ■nool shirt (the silk test ha\'mg been positive, as 
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noted on September 13th). As wool test was negative, ad\Tsed 
return to plam wool shirts 

November 3d Weight, 19 pounds, a gain of 9 oimces Con- 
dition of arms apparently due to silk The arms have prac- 
tically cleared up smce the silk was ehmmated Possibly the 
sh^t roughness on the face is due to silk nbbon on cap Direc- 
tions* Start 1 drop of 1 100 dilution of raw egg-white a day 
November 17th Weight, 19 pounds, 4 ounces, a gain of 4 
ounces m two weeks Eczema entirely cleared 

December 1st Age, one year. Wei^t, 19 pounds, 9i ounces 
The child is below the average m weight for her age, but she is 
shorter than the average, and weight is good for height She 
is 28 mches tall and the average weight for this height is 18 
poimds, 13 ounces She has six teeth Skm is absolutely clear 
except for a shght roughness of the face Directions Contmue 
1 drop of 1 100 dilution of egg-white Work up raw milk to 
8 drops Start apple sauce, baked apple, and stewed prunes 
December 29th Weight, 20 poimds, 8 oimces Slight dry 
eczema on cheeks Directions Start bread, thnce baked 
February 8, 1924 Age fourteen months Interesting note 
Child has a few spots of eczema on arms and back — ^'ery shght 
While exammmg the child, noted a hive on the diest and thought 
it was due to the silk of my secretary’s waist or the mother’s 
To prove this, the child’s back was rubbed agamst Miss S ’s 
silk shirt naist, and in a few minutes the entire back was covered 
with hives Absorbent cotton, when rubbed on the chest, did 
not produce the same result. 

We do not think it necessary to contmue detailed accounts 
of visits through the second year, for from February 8, 1924 to 
September 1, 1925 the child has progressed well, with prac- 
tically no eczema except for occasional mild exacerbations, which 
were shown to be due to sensitization to cauliflower carrot, 
potato, turnip, oat, and pork. 

As the child was found to be sensitive to these various foods, 
thej were elimmated from her diet At vanous mtervals, how- 
ever, the mother was adiised to try these offendmg foods, very 
thoroughly cooked, and in very small portions \^^en given m 
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this manner, they were well tolerated Howe\er, the child 
has throughout this penod taken average amounts of thor- 
oughly cooked milk, beef broth, beef, chicken broth, chicken, 
lamb broth, lamb, and whole egg The child also partakes of 
stale toasted bread, and occasionally small amounts of cgg-con- 
taming cakes She continues to get a few drops of raw milk, 
and 1 to 2 drops of raw egg-white a day, and occasionally a few 
drops of fresh beef-juice Additional new foods required bj a 
child of this age, mdudmg fish, fruits, etc, have been added 
gradually, to none of which D M is sensitive 

The child is seen once in sue months and on the last visit, 
September 1, 1925, after nearly two and a half years of obsen'a- 
tion she weighed 31 pounds Height, 35 mehes She is slightly 
over weight and taller than the average child of her age She 
has a well-balanced diet, and has developed normally The 
mother still wears silks, and the only eczematoid condition that 
the child has is a slight roughenmg on the hands, giving them a 
chapped appearance 

Discussion of Case III — ^This infant was brought to us and 
was carefully studied She was found to be sensitive to the 
protems of milk, egg-white, wheat, barley, oat, potato, tomato, 
beef, chicken, pork, carrot, turnip, and silk As soon as these 
offendmg protems were ascertamed, they were elinunatcd and 
substituted by other foods to which she was not sensitive and 
which answered the child’s requirements (for example, a nee 
cereal for wheat cereal) Or where, as m the case of milk, no 
other food could be substituted, a denatunzed form of the food 
was given Nothmg else m the way of treatment was instituted 
except in the bcgmnmg, when local treatment was used 

It will be noted from the details of the case that though uc 
did treat the case saentifically, at no time was the duld’s phjs- 
ical well-bemg sacrificed, though ne were handicapped in being 
confronted by sensitization to practically all of the common 
foods The child now takes the offendmg protems m small 
amounts, and has a m ell-balanced diet We are attemptmg m a 
gradual way by feedmg small amounts to build up an immunity 
agamst the vanous harmful protems WTiether she will c\cn- 
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tually be entirely cured of her protein sensiti\ntj', is a matter for 
the future For the present, ive ha\ e cleared her condition by 
speahc means, namely, the elimination of offendmg proteins 
and a gradual buildmg up of tolerance 

This detailed report seems to us to emphasize the impor- 
tance of a complete and thorough study of such cases, and the 
need for absolute co-operation from the patient Of course, in 
deahng with protem sensitization m infants and children, one 
must never lose sight of their nutntional requirements For 
without the understanding of the nutntional side, only partial 
good can be obtamed To treat these severe infantile eczema 
cases, there must be an appreciation of the vanous problems in 
hand, and a meticulous plan of procedure mamtamed 

SUMMARY 

We ha\e presented here 3 cases of severe eczema which have 
been shown to be caused by protein sensitonty, and we have 
further shown that the elimination of offendmg proteins has 
effected good results Many more cases just as carefully worked 
up could be presented, but there would be needless repetition of 
parallel types which these 3 cases exemplify 

That there may be a goodly number of eczema cases which do 
not respond to protein sensitization mvestigation and do re^ond 
to the vanous methods of treatment advocated by others, we 
will grant, such cases, however, do not, as a rule, belong to the 
severe refractory tjTie that we have presented abo^ e, but rather 
are of the milder facial and other local types We will also agree 
that there are spontaneous cures WTien cases, howe\er, resist 
local and general treatment, they should be studied from the 
standpomt of protem sensitization, m fact, they ^ould only 
be undertaken after thej' have been observed for a number of 
weeks, and do resist such treatment. Furthermore, they ^ould 
not be taken on unless a most complete stud}' can be made 

Our detailed reports seem to us to emphasize the impor- 
tance of a complete and thorough stud} of such cases, and the 
need for absolute co-opcration from the patient We feel very 
strongly that if all cases were as carefully studied and followed 
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there would be fewer failures Of course, such in\estigation 
entails much time and trouble to the patient, but we behe\e 
that we have shown that certam good results may be accom- 
plished, and the co-operation of the patient thereby gamed 
In dealing with protem sensitization m infants and children, 
one must never lose sight of their nutntional requirements, for 
without the understanding of the nutntional side only partial 
good can be accomplished. 



PULMONARY TUBERCULOSIS IN EARLY INFANCY SIM- 
ULATING BRONCHIAL ASTHMA 

Case I — J W , male, white On October 29, 1919 a child 
was discharged from the New York Nurserj and Child’s Hos- 
pital, nine weeks of age, weighmg 5 pounds, 5 ounces, tj^ncaJly 
marantic, with a negative Von Pirquet At a second ^^slt to 
the hospital, January 28, 1920 the child was fi\ e months old, 
and at this time presented no lung condition, had a negative 
Von Pirquet, and showed the general signs of marked malnu- 
tntion 

The third admission to the hospital was on December 1, 
1920 The child was fifteen months of age and had been referred 
to the wards There was a history of the child ha\Tng had a 
“cold” for the past month He had been gainmg veiy poorly, 
and there was a history of the father havmg tuberculosis 

January 12, 1920 Admission note Pale, undernourished, 
with temperature of 101° F , wd^t 12 pounds, 5 oimces There 
were fine subcreptitant rales heard throughout both lungs 
Posteriorly, m the left suprascapular area there was definite 
bronchial breathmg and bronchophony of the crjmg voice, 
with large moist rales Throughout both bases fine subcrepitant 
r&les were heard, more pronounced on the left side There was 
a generalized adenopathy A diagnosis was made at this time 
of pulmonary tuberculosis and nckets x-Ray esammation 
showed marked hilus, nght side, congestion and peribronchial 
tluckenmg, enlarged bilateral hilus glands between right upper 
and middle lobes some suspiaous stipplmg suggestive of tuber- 
culosis ar-Raj diagnosis Acute bronchopneumoma with sug- 
gcsti\e tuberculous changes m region of nght hilus (Fig 155) 
January 13th Von Pirquet strongly positi\ e 
January' 14th General condition Ac same The left upper 
postenor part still presents bronchial breathing and the re- 
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niaindcr of the chest is almost cleat, ttiUi an occasional rAIc 
over Utc right base 

January 15tli: Afcbiile, losing weight Occasional dry 
rftles heard o^ cr the left base, bionchial breathing witli occasional 
moist rAlcs present In the right lower axillary anterior line 
tlicrc arc a few sonorous rAles 

Januarj' 16tli. Afebrile Left intiascapular region shows 
broncliial breathing, remaining lung clear. 



I'lR ISS — Cum I J W , Juniiui 12, 1®20 

Janu.w l.Sth Marked p illor Signs nni hanged, 

Junuarj 20th lieceivecl a transfixion of 100 c c of malcmal 
dtrated blood 

January 21st Color impioied since tr insfusioii Chest 
signs clearing hew dr\ rfdts 0\cr hilus broiKhovcsiciilar 
breathing, no rAles 

Jatiuarj 26t]i For the last fisc ilnjs, few signs in the chest 
Another citratcd blood transfusion of 1 1 S c c gn cii. 
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January 28tli Ri^t chest posteriorly suprascapular breath- 
ing Below the infenor angle of the scapula, on the n^t side, 
fine r§les heard E^iratory grunt and moderate substemal 
retraction Sh^t cyanosis of finger-tips and definite dubbmg 
of fingers 

January' 31st Dulness and bronchial breathmg over the right 
suprascapular, mtrascapular, and axillaiy regions Resonance 
over the base also impaired and some fine rales Cyanosis 
and clubbing still present, spleen moderately enlarged 

February 1st »-Ray exammation, diffuse shadow occupies 
entire nght chest through which pulmonary markmgs may barely 
be dete rmin ed Left lung shons considerable penbrondiial 
thickenmg and congestion Diagnosis Flmd nght thoracic 
cavity 

February 2d Marked dulness below the infenor angle of the 
scapula on the nght side Thoracentesis in this region produced 
no fluid 

February 8th Temperature had mild course Respiration 
labored Right side still presents flatness, bronchial breathmg, 
and a few rales A second thoracentesis negative 

Februarj' 11th Respiration still labored Dulness and bron- 
chial breathmg still present on nght side, no rales Clubbmg 
of finger-tips mcreasing Transfusion, 100 c c atrated blood 
Immediatelv foUowmg transfusion, child developed marked 
d>spnea and begmnmg cj anosis Eicaimnation of chest re\ ealed 
typical asthmatic breathing Adrenahn subcutaneous mjec- 
tion gave immediate, but only temporary, rehef 

Februarj' 14th Dyspnea (similar to that after transfusion) 
still present Signs m chest tj^iically asthmatic, wheezmg 
bemg present evcept for moderate tubular breathing m the nght 
upper postenor 

Februat> 17th General condition poor, patient propped up 
in bed, marked d>spnea, mth no cyanosis Characteristic ex- 
piratory nheezmg, asthmatic m ^-pe Diffuse moist rales heard 
over both lunp with sibilant rales on expuration No bronchial 
or brondlo^ esicular breathmg 

Februarj 19th Marked djspnea, slight cyanosis, asthmatic 
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breathing, very pronounced Submucous lAIes q>read diifusely 
throughout both lungs 

February 22d General condition very poor,breathjng labored, 
asthmatic m type, signs m chest showing little or no change 
except for an apparently increased sohdification of the nght upper 
lobe No enlargement of the mesenteric glands noted 

March 1st General condition poor, patient propped up m 
bed, breathmg labonously No cyanosis Both lungs have 
asthmatic type of breathmg and no defimte area of consoh- 
dation 

March 4th Condition still poor Marked dj'qinea and 
cyanosis Left purulent otitis media, asthmatic breathing vei}' 
marked Von Pirquet strongly positive 

^larch 5th Asthmatic breathmg and dyspnea contmuing, 
cyanosis more marked, 4 p il, child ceased breathmg 

Autopsy — Alarch 6, 1921, 3 p ir (Dr B S Denzer), No 
738 Male child, eighteen months old 

General Body that of a moderately emaciated male, white 
child, 66 cm long, depression of left nbs, simulatmg one-sided 
Harrison’s groove No skin lesions No general gland enlarge- 
ment Anterior fontanel 3 by 2 cm No oamotabes Muscles 
Yellowish and attenuated 

Pentoneal cavity Abdomen markedly distended, about 25 
c c. yellowish, shghtly turbid fluid bemg found No tubercles 
on parietal pentoneum, but the fnnge of omentum showed a 
number of liard, shghtly grayish nodules 

Pencardial sac Excess fluid 20 c c clear, straw colored 
Pleura L^l, practically obhterated by adhesions Rtgitl, 
completely obhterated by very fine adhesions such as are ob- 
sen ed in adults, necessitatmg teanng of lung and stopping it 
from chest Lung could not be separated from diaphragm 
Chest and wall presented ragged appearance, studded on account 
of innumerable tubercles In some places the pleura was thick 
and studded on account of tubercles Mediastmum Part of 
right side a mass of edematous jelly-like material with the various 
structures matted together on account of granulated tissue, evi- 
dently tubercular ThjTnus degenerated, pale white, group of 
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thick strands difficult to distinguish from the edematous medi- 
astmal tissue 

Heart Opened »»«/« No congemtal anomaly The heart 
is di^laced to the left so that the nght border is about the mid- 
hne and the left border is at the anterior axillary hne (apex) 
Valves normal Heart pale 

Lungs Right, mterlobar fissures obhterated There are 
several processes 

1 There is a scattering of grayish tubercles, particularly at 
apex 

2 Diffuse diromc passive congestion, dull deep salmon 
color 

3 Fibrosis finger-like connective tissue processes extendmg 
into the limg, particularly at the base 

4 Caseation, two or three areas about 5 mm in diameter 
in the lower lobe, composed of cheesy matenal 

5 A few patches of raised grajosh-red areas on account of 
brondiopneumonia in the central portion of the lung m the gray- 
ish red stage 

Lc^t 1 At apex, a fnnge of emphysema surroimding a 
central raised reddish gray area 

2 Scattered tuberdes 

3 Low er part of upper and all of lower lobe on section show- 
ing a pinkish-gray appearance, each lobule standmg out dearly 
above surface 

Bronchi, trachea, and glands Trachea normal Bronchi 
shghtly injected The nght paratradieal glands are very large, 
measuring 2 5 cm in length, caseous on section The gland at 
the bifurcation of the bronchi is large, caseous, and adherent. 
There is a shght, but definite narrowing of the nght bronchus 
probably due to pressure of the glands One bronchial gland a 
considerable distance from the nght lobe was caseous 

Liver 3860 gm Presents numerous surface tuberdes 
Cloud> swellmg, fatty degeneration On section presented tuber- 
cles in parendijma 

Spleen 240 gm Surface rou^, presenting tuberdes On 
section, doud> swellmg and tuberdes 
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Kidneys 600 gm , capsule smooth, stnps easily, few sus- 
pidous tubercules 

Pancreas 180 gm Negative 

Adrenals Postmortem changes 

Intestmes Several processes 1 Jejunum, tortuous, ^an- 
cose vems 

2 Heum, ulcers 3 to 4 rntn m diameter 

3 Showers of grajish tuberdes m ileum 

Glands Mesentenc, hard, not caseous, moderately enlarged 

Paravertebral, shotty, several near cardia and stomach 
caseous 

Bram Negative, mtracranial smuses negative 

Bones Section of costochondral junction shows normal 
straight bne. 

Dtagnosts' Marked malnutrition, pulmonary and generalized 
mihary tuberculosis Tuberculosis of bronchial and tracheal 
glands 

Discussion and Summary of Case I — At nine weeks of age 
and at five months of age, reflectively, the mfant was observed 
m the hospital and gave all the evidences of bemg a typical 
case of malnutntion At both of these penods he gave a negative 
Von Pirquet reaction and showed no limg condition 

At fifteen months of age he agam came under obsen^ation, 
entenng the hospital markedly underweight and with a history 
of an acute respiratory mfection and defimte evidence of havmg 
been exposed to tuberculosis through the father While under 
observation the character of the lung signs, » e , their vanabihty 
from day to day, pomted to a diagnosis of tuberculosis The 
Von Pirquet was found to be positive, and the child bemg a 
httle over one year of age we regarded this as mdicatmg an active 
state of pulmonary tuberculosis The *-ray diagnosis pomted 
to a suggestive tuberculosis The child contmued on the down- 
ward path, gradually developmg moderate cyanosis and club- 
bmg of the fingers, beconung emaciated The temperature was 
always of a low-grade vanety 

Two transfusions were given one week apart, and three weeks 

later a third transfusion was given Immediately following the 

* 
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third transfusion the child developed what appeared to be a 
definite attack of asthma, which was temporarily reheved by an 
injection of adrenahn However, from then on until the child’s 
emtus, twenty-four days later, the asthmatic breathing was 
contmuous day in and day out, with only sh^t remissions 
Throughout this period there were, however, definite signs of 
dulness on the right side which made us thinlr that we were 
deahng with flmd, but we could obtain no positive results after 
thoracocentesis Various rales were also heard throughout this 
penod 

Because of the synchronous occurrence of the asthmatic 
brea thin g with the third transfusion, we were led to beheve that 
there mi g ht have been some relationship between the mjected 
blood and the production of the asthma, but m so far as the 
asthmatic brea thin g contmued unremittin gl y from this point 
imtil the end we felt that the effects of the transfusion were 
purely comadental and that the pre\'ious signs of cj'anosis, 
clubbmg of fingers, etc , were all early mdications of the final 
bronchial obstruction which ushered m the asthmatic breath- 
ing 

The autopsy findmgs recorded above mdicate \erj’ strongly 
that the enlargement of the tuberculous calcified tracheo- 
bronchial lymph-nodes, producmg a definite narrowmg of the 
bronchial tree, had a great deal to do with this infant’s asthmatic 
breathing, and that the signs of consohdation and rales were 
still further endences of a more diffuse tuberculous pathology. 

Case n — L J , male, colored, one 5 ear old Admitted to 
the Children’s Wards of the City Hospital, Januaiy 31, 1923 

On admission the child appeared to have some marked ob- 
struction to breathmg The breath sounds were noisy and rapid, 
accompamed bj an evpiratoty grunt The ah nasi were dilatmg 
exccssh ely The phaijnx and buccal membranes were normal 
Tonsillar nodes were not enlarged The cemcal glands were 
moderately enlarged There was marked glandular enlargement 
of the left inguinal region The chest was tj-pically rachitic, 
presenting a Harrison grooie There was generalized aden- 

\Ot.9— 53 
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opathy The abdomen was distended, gi\Tng a ^Tnpamtic 
percussion note The er and spleen were moderately palpable 

Examination of the chest revealed sjunmetne percussion 
resonance impaired at the left apex and dowm to the fourth rib 
on the nght side The breath sounds were harsh, the espiratoiy 
phase bemg moderatel}' prolonged At ^anous places musical 
(sibilant and sonorous) rdles could be heard Inconstant crepi- 
tant rales were heard over the left and nght apex There was a 
suggestiv'e pleural fnebon-nb audible m the left axilla and near 
the left apex The temperature was of low-grade vanety 
The impression at this time w'as that the child had broncho- 
pneumonia, rachitis, and malnutntion 

Februaty 1, 1923 No temperature Persistent, non-produc- 
tive cough Child looks toxic D} spnea still present and chest 
presents a moderate amount of musaal and scattered, coarse, 
indetenmnate r^es The impression at this time was the same 
as at the first, with the addition of a questionable diagnosis of 
asthma 

February 4th to 6th The same physical signs with a con- 
tmuous presentation of asthmatic breathmg, the temperature 
remaining of a low’-grade type Our impression at this time was 
that we were dealmg probabty with an enlargement of the tracheo- 
bronchial lymph-nodes, which were probably produemg enough 
pressure on the large bronchi to account for the persistence of 
asthmatic breathmg which had been observ'ed, now, for seven 
days 

At this time an mtracutaneous Von Pirquet m a 1 1000 
dilution was done and an »-ray ordered At this examination 
a marked enlargement of the glands was evident m the left 
inguinal region They were shotty and adherent to the skm, 
makin g US feel that we were dealmg with tuberculous glands 
in this region, and m v lew of our impression that the asthmatic 
breathmg was due to an enlargement of the tracheobronchial 
lymph-glands, an a-raj of the limgs and of the mguinal glands 
was ordered and a biopsj of the mgumal glands taken for his- 
tologic exammation 

Februarv 7th a-Raj report (Fig 156) gives the impression 
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of a subacute pulmonary tuberculo^ vntb, however, a large 
degree of calabed nodes and particularl}’' a great enlargement 
of the glands m the hilus and tracheal regions There also ap- 
pears to be a slow, proceedmg tuberculous m\ olvement of the 
lung parenchyma a-Ray (Fig 157) esammation of the mgumal 
region presents calcified glands nhich suggest tuberculosis 
February 9th There is dulness on percussion posteriorly 
over both lungs extending down to about the fifth nb Dry 



Fig 156 — Case II L J , Februarj 7 1923 


rales audible m this region, nhile throughout both lunp are 
heard sibilant and sonorous rales 

February 13th The patient is growmg progress^ el} worse 
The signs of consohdation are spreading Sibilant and sonorous 
rales (asthmatic breathmg) still present 

Februarj 17th Child continuing to lose ground Weight 
rapidlj- decreasing .\sthmatic breathing still present 
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February 18th Histopathologic report of the remoied m- 
guinal gland is that of tuberculous adenitis Child continuing 
on downward grade with an antemortem rise m temperature 
Six p M child ceased breathmg 

Autopsy — ^Februarj- 19, 1923 Body that of a colored male 
child, one year old, markedly emaciated 
Fontanel wide open No dentition 
Mid-incasion presents practically no subcutaneous fat No 
flmd m peritoneal cavity Pentoneum and great omentum 



Fig 157 — Ca’se II L J , Februan 7, 1923 


Studded with small i^hite nodular masses appeanng to be miliarj 
tubercles 

Breast-plate shows no adhesions to the lungs Both lungs 
present hard, nodular areas which on section are jellowish white 
m color, firm m consistencs Some, howe^e^, are caseous, while 
others present \arjmg degrees of calcification The bronchial 
Ijinph-nodes are enlarged and hard There is generalized miliar)' 
tuberculosis and signs of tuberculous bronchopneumonia 
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The heart is without eiident lesions The hier presents a 
normal appearance except that on section numerous small 
whitish areas (tubercles) ma}* be seen Gastro-intestmal tract 
IS without evident lesions The spleen on section presents nu- 
merous whitish areas simil ar to those seen m the other organs 
Kidnejs apparently normal Bladder normal Ingumal glands 
calcified Bram normal, section of bones shows eiidence of 
nckets 

Diagnosis — Tuberculous bronchopneumonia, mihaiy* tuber- 
culosis (generalized) Tuberculous bronchial Ij-mph-nodes 

Summaiy of Case n — A colored, male infant, one 3 ear of 
age, on whom no history of tuberculous exposure was obtamed, 
was admitted to the wards suffermg from a marked respuatoiy' 
condition The striking feature of the case was that m addition 
to e\'idence of pulmonary tuberculosis there was an asthmatic 
breathing that persisted throughout the child’s sta3' m the hos- 
pital, ^'l2 , o\er a penod of eighteen da3s If there were renys- 
sions of this asthmatic breathmg they were temporary, because 
at all visits of the mtems, or those of us on the Msitmg staff, 
asthmatic breathing was alwa3’s ehated In Mew of our ex- 
penence with the former case several >’’ears before (Case I), we 
made a diagnosis of tuberculous bronchial l3-mph'nodes produc- 
mg pressure on the bronchial tubes This case also ga\e a 
strongly positive Von Pirquet, a tuberculous patholog}- of an 
ingumal l3Tnph-node, and presented an r-ra}* picture which 
indicated an enlargement of the glands that was not obtamed 
m the first case Autopsy, as m the former case, corroborated 
the climcal findmgs 

In the cases following no autopsv records were obtainable 
and they are merel} summarized 

Case in — Z , male, white, was first seen at the Manhattan 
hlatemit}’ Hospital, November 10, 1921, at six weeks of age 
He was admitted to the dime for general care This child had 
a definite histor3 of exposure to tuberculosis through his father 
At fiv e months of age the child dev eloped skm tubercuhdes and 
presented a positive Von Pirquet No a:-ra3 obtamed 
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The child was obsened for se\eral weeks after this and pre- 
sented; among other signs, definite wheezing rales in the lungs 
He was transferred to a hospital and the information obtained 
from this hospital -was that he succumbed to pulmonary tuber- 
culosis shortly after admission An autopsj nas done which 
showed pulmonary tuberculosis, but we ha\e been unable to 
procure the records 

Case IV. — K , male, white, admitted to the w'ard of City 
Hospital, June 23, 1924, as a general feedmg case For two 



Fig IS8 — Case IV R. K, August 8, 1924 


months after admission he presented signs that were suggestn e 
of pulmonary tuberculosis \STien the child was five months 
of age, m addition to fine cracUmg rSles at each hilus and dulness 
at the apices, he developed sibilant and sonorous r&les (asth- 
matic breathmg) An mtracutaneous Von Pirquet test made 
at this time was strongly positive Durmg the next two months 




later the asthmatic breathing could occasionally be heard, but 
for the most part it was absent at the \anous examinations 
The Von Pirquet was again shown to be positive The child 
was obsencd for one }ear and three months after his entrance 
into the hospital, and for the last six months gave no further 
evidence of asthmatic breathmg, which we felt, in view of the 
positive Von Pirquet and the contmuance of the signs, had been 
due to the pressure of the bronchial Ijmph-nodes 
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^lanj a.-ra)s of the lungs of this duld ucre taken tlirough- 
out the course of his asthmatic brcathmg m an effort to find 
further e\’idencc for our diagnosis, but with the exception of 
moderate mfiltration of tlie lungs, and, latterl}', calcification 
of some of tlie lymph-nodes, the \-rays were of htllc \alue 
(See Figs 158, 159, uhicli are tuo of the many taken ) 

GENERAL DISCUSSION 

Tlus study has indicated that fundamentally ue arc here 
dealmg with a symptom-complex which simulates what wc re- 
gard as bronchial astlima It is evident, however, after careful 
analj sis of our fmdmgs, that we could not possibly make a diag- 
nosis of bronchial astlima unless we were to regard tlie signs 
as indicative of a supcnmposition of a bronchial asthma upon 
tuberculosis There is one striking point that militates against 
stnet bronclual asthma, namely, that even though the signs are 
tj'pical, the temperature of low grade, and occasional relief ob- 
tamed from adrenahn injection, tliere is complete absence of 
probably the most characteristic element m asthma, namely, 
paroxjsms. The asthmatic breatlung m all of the abo\c cases 
was continuous m tj’pe and entirely dexoid of paroxj'sms 

Lapage and Adams,^ in a study of asthma in children, feel 
tliat occasionally there are evidences of intrathoracic pressure, 
givmg astlimatic signs They ate tlie case of a cliild uho sud- 
denly coughed up large pieces of dfibris from a calcareous gland 
This child became better and lus astlimatic attacks subsided 
Charles- reports the case of a young man suffenng from astlima, 
which he shous to be tlie result of pressure Throughout the 
young man’s life he had been subject at inten'als to tjpical 
astlimatic attacks u lucli seemed to ha^ e all the earmarks of a 
t^Tpical bronclual asthma At one tune he uent on a visit to 
Cornu all, dunng uludi time he uas free from attacks, and it 
was thought lliat tlie climate had all to do with it The patient 
finally noticed an enlargement of tlie thjTOid gland, uhich 
appeared just bclimd the nght claxicle, tlie asthmatic attacks 
at this time beconung more frequent An a-ra} u as taken, ulucli 
shoued a definite shadow m the mediastinum on the nght side, 
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bending the tradiea o^er to the left The diagnosis of an m- 
trathoraac tumor was made and the tumor successfully remo\ ed 
by operation At operation old hemorrhages Here found sur- 
rounding the tumor It was thought that after exertion the 
pressure due to these hemorrhages had become increased and 
the attacks had then occurred The patient was observed for 
many months after the operation, but had no further attacks. 
Microscopic exammation showed the tumor to be a unilocular 
colloidal c}'st, adenoma 

TTanglik and Karsner,® in their work on anaphylactoid phe- 
nomena in gumea-pigs, present a theory which they call “passive 
broncho-constriction,” meaning a narrowmg of the bronchial 
tube due to outside pressure (thrombosed pulmonaiy vessels 
in their instance) as opposed to active broncho-constriction 
which IS a direct contraction of the smooth muscles of the bronchi 
and bronchioles (reallj' a spasm) and which is e\ndently the 
condition found m asthma 

The strikmg e\*idence of a tumor pressure on the bronchi 
presented by Charles and the experimental e\ndence presented 
by Hanzlik and Sarsner we feel bear out our \ lewpomt in the 
cases we ha\ e presented, namely, that we are dealing with asth- 
matic signs due to pressure on the bronchi, which is a passive 
broncho-constnction and not the active broncho-constnction 
that is present m true bronchial asthma 

In the second case (L J) there is radiographic e\’idence 
of enlarged bronchial lymph-nodes, and though the autopsy 
findmgs were just as characteristic in the first case (J W.), 
the radiographic e^^dence was not present The fourth case 
(R K) showed no ar-ray findmgs that were helpful si>Raj, 
therefore, does not gi\ e positi\ e findings m all cases 

If we are correct in our impression, cases of this tj’pe, it ap- 
pears need not be fatal unless the tuberculosis becomes too wide- 
spread The enlarged tuberculous glands may subside and cal- 
cif j', as was indicated in Case W. 

A fifth case was admitted to the Citj Hospital, that we 
placed m this group because of the striking signs of continuous 
asthmatic breathmg, but our diagnosis was incorrect This 
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case (N G), a colored infant a little more than one year old, 
throughout his stay of seven months in the ho^ital did well 
At no tune did he present evidence of tuberculosis that was 
conduave. The Von Pirquets were persistently negative and 
the a;-rays of little help This mfant was markedly radutic, 
with marked thoradc deformity 

The asthmatoid breathing that is found when a foreign body 
such as a peanut enters the bronchus (as so nicely shown by 
Chevalier Jackson), the evanescent asthmatic breathing heard 
m whoopmg-cough, bronchopneumonia, bronchitis, marked 
na««i.l obstruction, and cases of severe rickets (as above, N G) 
may probably be explained as another form of “passive broncho- 
constriction” not due to outside pressure, but to an mcreased 
turgescence and an mcreased amount of mucus m the bronchi, 
producing a narrowmg of the lumina 
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Midtown Hospitai, 


DIABETES MELLITUS IN RELATION TO GASTRO-INTES- 
TINAL DISEASE 

In the routine examination of patients in the dmic of a hos- 
pital the number of patients suSenng from diabetes melhtus 
brought to the attention of the physician m charge of the gastro- 
intestmal clinic is relati^ ely small This may be accounted for 
in several wajs First, because a diabetic’s symptoms do not 
usuaU3' m\ oh e the gastro-intestinal tract, the patients are more 
apt to consult their phjsician because of their mordinate appe- 
tite, or polj dipsia, or mcreasing vreakness, which at once gives 
a due to the diagnosis Second, in the diagnosis of consultmg 
physicians, both in pm’ate practice and m the chnic, a unnalysis 
is beconung an mcreasmgly routme procedure, eqieaally the 
tests for albunun and sugar, the presence of whidi m the urine 
immediately indicates the diabetic condition or reveals the pres- 
ence of a glycosuria Third, due to the wide-spread advertise- 
ments of the various pharmaceutical houses the laily are grad- 
ually accumulatmg a general knowledge of diabetes, its cause, 
and the newer mediod of msuhn treatment 

Within the last six months m the gastro-intestmal chnic of 
the Midtown Hospital, New York Ci^’’, onlj' 1 case with a true 
diabetic condition came to our attention out of 66 admissions 
to our department for stomach complamts 

This condition, furthermore, was not brought out m the his- 
tory, but was dlsco^ ered in the routme urme examina tion, which 
IS made upon all of our patients 

The gastro-mtcstinal sjmptoms which are apt to appear late 
m anj true case of diabetes, owing to the nature of the disease, 
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include general 'nealmess and lassitude, recessive gas and con- 
stipation These symptoms, as stated above, usually appear 
late m the onset of the disease because true diabetes is a disease 
of the pancreas, yet of a limited part of the pancreas, namely, 
the islands of Langerhans Hence, anatomically, the secretions 
of the pancreas which enter the gastro-mtestmal tract are not 
directly affected m diabetes melhtus Even though the islands 
of Langerhans are undergomg disease changes, the digestiie 
functions of the pancreas may contmue practically normal 
These functions, then, become involved only when the organ- 
ism as a whole has begun to break down under the stram of un- 
proper catabolism of the bodj' glucose, as it accumulates in 
increasmg amounts in the blood-stream In other words, al- 
though diabetes is a disease m which the primary pathology is 
located m one of the accessory organs of digestion — and a very 
important one, too — ^its effects are not apt to be manifested 
upon the gastro-intestmal tract until the digestive functions of 
the organism fail, simultaneously with the failure of other bodily 
mechanisms, due to overloadmg of the body metabolism m its 
failure to utilize its glucose normally 

The symptoms ansmg from this gastro-intestinal failure are 
a general sluggishness of mt^tmal motihty, gnong rise to the 
motor etiology of attending constipation The food-stuffs are 
not properly digested as they pass through the intestmal canal 
and thus a viaous circle prepares the way for gaseous distention 
of the stomach and the colon Because the intesUne does not 
absorb its food supply properly, weakness is brought about by 
the mabihty of the organism to digest and assimilate its fuel 
namely, food 

In the differential diagnosis of diabetes melhtus as it relates 
to gastro-intestmal disturbances, there are two points of wew, 
namel}', that of the gastro-intestmal tract and its function, and 
that of pancreatic function The patient’s history is usually 
of paramount importance m ehdting the true relationship of 
the mtestmal symptoms to some possible underlying diabetic 
etiolog}' The additional saentihc tests upon which an accurate 
differential diagnosis may be based are, of course, the unnaljsis, 
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which ought to be of a twenty-four-hour speomeu of urine, and 
a quantitative sugar determination where sugar is present. 
In the presence of sugar in the unne a blood-sugar examination 
should be earned out upon a fastmg stomach In this connec- 
tion, it is also worth while in a differential way to do a complete 
blood cbemistiy, as m this waj' additional mfoimation is given 
with regard to renal and hepatic functions serving to rule out the 
ty-pe of glycosuna whidi comes from moderate renal insuS- 
aency, or association with an essential hj-pertension Blood- 
pressure exammations are likewise of \-alue m nihng out the type 
of glycosuna due to an essential hypertension In most diabetic 
conations complicatmg gastro-mtestmal disturbances the blood- 
pressure is low Gastnc analysis is, of course, a test routmely 
made upon patients suffenng from gastro-intestmal complamts 
Its particular value m the relationship under discussion is as 
an aid in treatment, for there may be some true gastro-mtestmal 
pathology such as a hjpo- or hj’peracidil^ m these cases Just 
which condition predommates is apt to depend upon the duration 
of the diabetic condition as well as upon the nature of any ad- 
ditional gastro-mtestmal pathologs 

TREATMENT 

In the treatment of gastro-mtestmal sjTnptoms compheatmg 
or mddental to a true diabetic disease process, there are two 
pomts of \uew One must treat the diabetes m accordance vnth 
the latest knowledge of the saentific treatment of diabetes 
b}' the combmed utilization of msuhn and adequate diet regula- 
tion One must also treat the mtcstmal s}Tiiptoms The treat- 
ment maj be modified to meet the demands upon the bodily 
metabolism due to the unpaired utilization of carboh>drates 
hlost patients who ha^ e stomach symptoms starve themselves 
or put themseh es upon peculiar and unusual diets which they 
obtam from theu friends without regard as to whether they have 
any actual phjsiologic or scientific basis In the writer’s opm- 
lon. It IS wisest, therefore, to treat these mtcstmal symptoms 
first along the Imes of general mtestmal dietari* therapeusis 
with, howeier, due regard for the patient’s abilitj to utiffze 
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carbohydrates This abihty should be determined after careful 
scientific studies have been made and the patient kept upon the 
regulation basal diets for diabetics If, on the other hand, the 
unnalysis and blood chemistry mdicate that the diabetic condi« 
tion is very far advanced, the diabetes should be treated with 
proper dosages of msulm and with very stnct diet control 

A patient with more than 2 per cent sugar in the unne should 
preferably be hospitalized for a week or ten days, until the vanous 
studies required mav be earned out and the patient’s diet 
stabilized and regulated m order to obtam a mmimum tolerance 
diet and a minimum of gastro-mtestinal disturbance It is only 
by controlling the patient m some such fashion and by treating 
each disease entity as a separate condition that one may arme 
at a true valuation of the possible predommance of either the 
gastro-intestinal or the pancreatic pathology. 

When the diet regulation has succeeded in alleviating intes- 
tinal symptoms, and when a maximum tolerance diet has been 
worked out, with sugar-free urme, steps may be taken to regulate 
the amount of insulin compatible with lie increasing dietary 
freedom Naturally, a patient must be mstructed in the choice 
of his diet articles and be given instruction regardmg the carbo- 
hydrate contents of food-stufis If possible, he should be taught 
the sugar-test for his unne, which should be made at least once 
a week With regard to the mtestinal tract normal elimination 
of the contents of the large bowel and a normal fmictioning of 
the entire intestinal canal correqiondmg with the increased in- 
take of food should be aimed at When a patient is handled 
along such Imes it is often pos^le to elmimate either one or 
the other of these conditions If the intestmal sjanptoms clear 
up, the patient may then be transferred to a diabetic clinic for 
further care, or if the diabetes is easily cleared up then the gastro- 
intestmal department may contmue the care of the patient in 
order to avoid a further occurrence of intestinal symptoms. 
In view of the dietaiy restrictions usually employed m the 
treatment of diabetes, active medication of the intestmal tract 
is contraindicated Practically the only treatment for the stomach 
and intestme available is a means of overcoming a tendenej' to 
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const^atlon, such as the use of deansmg enemas or the relief 
of hyperacidity of the stomach by means of sodium bicarbonate 
Diarrheas are not apt to occur If they do, and should they 
be in any way bothersome, they' may easily be controlled by 
bismuth subgahate, gr v, taken every three hours A plain 
mineral oil as an intestmal lubricant is probably the best laxative 
and should be taken twice a day in tablespoonful doses The 
gaseous distention complained of may be reheved by hot packs 
to the abdomen or by simply cleansing imgations of the colon 
It IS occasionally ad\'isable, after the cleansing mjection, to 
introduce a quart of warm water containing ten drops of iodin. 
This will sometimes stimulate the erqiulsion of gas when ordmary 
soap suds will not With proper attention to the food intake, 
and as the digestive processes improve in accordance with the 
improved abihty of the body to utilize its glucose the gaseous 
condition of the intestinal tract is not apt to recur, or, if so, 
only sporadically 

In the future management of these patients httle difficulty 
ought to be experienced once one has worked out the predomi- 
nating condition, that is to say, either diabetic or intestinal 
As already noted, usually one or the other condition may be 
eliminated in the course of a short time and the patient then 
be carried on from the pomt of view of only a smgle disease 
process 

There are, of course, comphcating factors in the handlm g 
of these patients These are the factors mddent to the diabetic 
process in the pancreas To name these in the order of their 
influence on diabetic mortahty as determined by the statistics 
collected by Dr Reginald Fitz at the Peter Bent Bngham Hos- 
pital, Boston, dunng the ten 3 ears prior to 1923, they are dia- 
betic coma and acidosis, sepsis, cardiovascular disease, and pul- 
monary tuberculosis Obviously*, the occurrence of any of these 
comphcations increases the gra\’ity' of the condition and points 
the way* to the more immediate treatment of the underlying 
diabetic condition Two other complications occurring to the 
writer as being of paramount importance, though not perhaps 
as forbiddmg in their bearing upon prognosis, are the nervous 
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disorders causing the neuntis and neuralgia often accompany- 
ing diabetes, and the secondary blood disturbances and bone- 
marrow changes causing secondary anemias and impoverished 
blood pabulum The presence of any of these comphcations 
would indicate more strongly than ever to the physician either 
in private practice or m his clinic work the imperative necessity 
for proper hospitalization of the patient 

The breaking down of the mtegnty of the gastro-mtestinal 
tract presents another group of comphcatmg factors These 
may mvolve not only digestive disturbances but also the motor 
function and power of the intestme, leadmg to mtestmal atony 
or mtestinal spasm As a result of increased spasticity there 
are accompanymg abdominal cramps and pams As a result 
of the atony there come anatormc ptoses of the stomach and 
the colon, leading to pain m the back, constipation, and mtestmal 
poisonmg Hyperaadity is more apt to be the rule, leadmg to 
spasm, epigastnc pam, regurgitation of food, and vonutmg 

By way of illustration of the above remarks the folloTOng 
case IS presented 

D M , female, colored, mamed twenty-one years, husband 
livmg and well No children and no miscamages 

The patient was admitted on June 19, 1925 Her chief 
complaint was gas Her present illness indicated that she had 
never had any vomitmg, but dunng the past two years had 
been troubled with “gas on the stomach all the tune ” There 
was anorexia, also a complamt of a dry and very coated tongue 
Followmg the beldung of gas there would often be sour eructa- 
tions of food The patient’s habits showed that she was very 
constipated, slqit well at night, drank plenty of water She 
gave no history of polydipsia She drank three cups of tea a 
day and no coffee She was an 'occasional user of Carter’s liier 
pills She had sustamed no mjunes In 1917 she had had a 
pelvic tumor removed at Bellevue Hospital, New York City 
She complained of cataracts of both eyes The patient’s medical 
history was essentially negative excqit that she alv\a}’s suffered . 
from constipation and frontal ocapital headaches Her menses 
have been and still are normal m occurrence 
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Physical examination revealed a very undemoutislied middle- 
aged woman, colored, weighmg appro-dmately 100 pounds, with 
amdous faaes She had bilateral cataracts of both eyes, not 
3 et operable The pupils reacted promptly to hght and accom- 
modation Throat clean Tonsils medium m size, not diseased 
Teeth, upper, false plate, lower, present m satisfactory condi- 
tion Gums not mfected No thyroid enlargement and no other 
adenopathy Heart regular, rapid, sounds strong and of good 
quahty No murmurs Pulse 90 Blood-pressure 120/80 
Lungs clear throughout Abdomen shghtly distended and tym- 
pamtic throughout No palpable organs and no pomts of acute 
tenderness Extrermties negative Elnee-jerks present, active 
and equal Skm clean. 

The tentative diagnosis made on this patient on admission 
was that of chrome constipation with hyperacidity The routme 
unnal 3 'sis done on June 22d, three days after admission into 
the gastro-mtestinal division, revealed a faintly acid reaction, 
giecific graMty 1 030, a trace of albumin, 0 015 per cent Sugar 
present to the extent of 3 33 per cent. Urea normal, 1 529 
per cent There was an excess of total solids amoimting to 6 990 
per cent Microscopic examination showed no pus, blood, or 
bacteria There were a few C 3 lindroids, ten h 3 ’’ahne casts, a 
small number of leukocytes, no ciy'stals, and a moderate number 
of squamous cpithehal cells 

A gastnc extraction vas made on this patient one mommg, 
although she had not followed mstructions about meals, mnety 
imnutes after she had eaten Cream of 'NATieat and a glass of milk 
About 100 c c of gastnc contents was obtamed, not of a partic- 
ularh sour odor This large amount of food m the stomach after 
so long a period vould mchcate some gastnc retention m this 
patient’s condition probably due to a gastroptosis The report 
of the gastnc anal 3 -sis follows no lactic aad, no bile, a large 
number of starch cells, a large number of fat globules, a trace 
of mucus, small number of squamous epithelial cells, and a large 
amount of dismtegrated starch cells An exammation of the 
urme at this time rei ealed 2 4 per cent, sugar 

Upon rccehmg the report of the unne, we placed the patient 
\ 01 . 9 — 54 
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upon a laxative diet witli restricted carbohydrate intake. Squibb's 
mineral oil, a tablespoonful twice a day, was given to help lubri- 
cate the intestme, and an alkalmc powder of equal parts of mag- 
nesium carbonate, sodium bicarbonate, and bismuth subcar- 
bonate was prescribed, a tcaspoonful in water one hour after 
eating, to allay any gastric aadity and to alleviate Uie flatulence 
Squibb’s insulin injections were resorted to, being increased 
rapidly to 20 units tbrec times a week These were given j’ust 
before the patient ate luncli They could not be given oftencr 
because tlie patient could come into tlic clinic only tliree dajs 
of tlie week 

On the above treatment the patient showed rapid improve- 
ment witli relief of the gaseous distention The bowels com- 
menced functioning daily and the patient stated that m tlic 
course of tw'o or three w'ecks her family noticed a marked im- 
provement m her general appearance and m her mcrttal reaction 
to her environment Even tmder tlic handicaps present in this 
case the urine, which has been examined regularly once a week, 
has shown a marked improvement, the last examination on 
August 7, 1925 showing tlie following Clear, modcratelv 
acid Specific gravity 1 020 Albumin, none Sugar 1.98 
per cent Total solids 4 66 per cent Nine hyaline casts, a few 
leukocytes, and no crystals 

Due to the fact that Uic patient’s gastro-mtcstinal sjnnp- 
toms improved so rapidly she was considered as falling mlo 
the group of true diabetes and was given over to Uie pro- 
scribed treatment During eight weeks the patient's weight 
fluctuated somewhat, but reached a maximum of 110 pounds 
on August 1st On August 12Ui she had lost to 107^ pounds, 
but this she felt might be due to tlic fact Uiatshe had not been 
eating so much and had also been taking sugar against orders 
and had, in addition, been worrying about her eyes, for which 
operative mlerx'cntion is planned as soon as her general condi- 
tion IS built up sufficiently 
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COKCLDSIONS 

In summarizing tlie account presented it may be noted 
First, that the influence of diabetes mellitus upon the gastro- 
intestinal tract is apt to appear late in the course of events, due 
to the etiology of the true diabetes and to the insidiousness of 
the attack upon the intestinal functions 

Secoitd, a routine unnal3'sis is the most important single dif- 
ferential diagnostic test 

Third, the management of such a condition of double path- 
ology IS referable chiefly to careful dietar} control selected with 
two pomts in mind (a) aidmg the bod}' metabolism in its avail- 
able and potential assimilati\ e processes, i e , improvement of 
constipation, and (fi) the gradual recover}’ of the organism’s 
metabolism to a pomt of maximum carbohydrate tolerance and 
utilization 

Fourth, supportl^e chemical treatment with msuhn mjec- 
tions and other mdicated therapeutic agents to improve abnormal 
conditions m the intestmal tract itself 

Fifth, careful scientific study and m\ estigation of the path- 
ology manifested by both disease processes to determine, if 
possible, the predommant or pnmar} etiologic process 

Sixth, adequate control, guidance, and instruction of the 
patient with regard to his future health 
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CARDIOSPASM 

Lesions of the esophagus are more frequent than is generally 
supposed, and next in frequency to cancer of the esophagus is 
cardiospasm, that is, ^asm of the musculature of the cardia 
or epicardia causing a partial or complete obstruction This 
obstruction is usually associated with a compensatory dilatation 
of the esophagus above the point of the disease 

Purtan in 1821 reported the first case of cardiospasm Zenker 
and Von Ziemsen in 1878 compiled 17 cases from the hterature 
Recently the subject has been elaborated by Einhom, S^py, 
Smithies, Plummer, Vinson, and others 

EXrOLOGY 

As yet there has been no satisfactory eiqilanation as to the 
etiology of the disease Among the theories suggested are 
that the case may be primary spasm at the cardia or that it 
may be atony of the musculature of the esophageal tube It 
has also been suggested that the lesion is of the irntative type, 
involving the vagus neri’-e or an involution of the esophagus 
at the cardia Kinking of the esophagus at the hiatus esophagi 
has also been suggested. Chevaher Jackson^ has demonstrate 
that in many mstanccs cardiospasm is m reality a hiatal esopha- 
gismus or phrenospasm Liebault* says that the anatomic basis 
for this fact is furnished by the obscn’ations of himself and 
Rouget ThQT found the e.^istence of ^eaal muscle bundles 
connectmg the esophagus with the crura of the diaphragm at the 
level of the hiatus 

Smce many patients suffering with cardiospasm also suffer 
from hay-fe\ er or asthma, it has been suggested that there is a 
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probable relationship to some form of protem sensitivify or 
allergy 

Vinson® classifies 415 patients seen at the Mayo Clinic 
The age of the patients vary from five to eighty-three years, one- 
third were m the third decade of life Two hundred and forh- 
six patients (59 3 per cent ) were males and 169 (40 7 per cent ) 
were females Srmthies,^ however, found 25 females to 22 males 
in his group of 47 cases 


SYMPTOMS 

The symptoms may be mild, with just a slight feelmg of sub- 
sternal obstruction upon the passage of food There may or 
may not be pain, and roentgenographic evidence may be lack- 
ing m the early stages 

In the history, difficulty m swallowmg, dyqihagia, a localised 
feelmg of pressure m the couree of the tube, or regurgitation of 
food makes a special exammation of the function of the esoph- 
agus necessary' D) sphagia may set m suddenly or may begin 
msidiously and gradual^ mcrease In esophageal stenosis, 
especially, the patients state that they have been compelled to 
use foods of ever softer consistency until finally only fluids could 
be swallowed They either regurgitate food immediately or 
they feel that it must remam m the esophagus to be regurgitated 
later, perhaps m a decomposed, foul-smelhng state In these 
patients emaaation comes quickly Where there is great 
vanation m the abihty to swallow, a cardiospasm or a diver- 
ticulum of the esophagus should be suspected Pam on swallow- 
ing may be shaipty localized to one spot on the antenor chest 
wall or the pam may be diffused throughout the whole length 
of the gullet 

The duration of the symptoms m Vmson’s group was from 
two months to forty -fi\ e y^ears The average duration was seven 
years The onset was sudden m 67 patients 

The symptoms may vary accordmg to the stage and degree 
of dilatation In the first stage one sees mcomplete obstruction, 
second, regurgitation of food immediately after meals takes 
place, and finally , the regurgitation may be delay'ed for hours 
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or even days The most common sjTnptom is dysphagia which 
may vary from shght to complete inabihfy to swallow Fluids 
are likely to create discomfort as well as sohds Raw fruit, 
cold water, and popcorn give the most trouble (Vinson) Some 
patients acquire a knack of forcing food into the stomach by 
dnnkmg several glasses of water after a meal, thereby causing 
a relaxation of the cardiospasm 

Many of the patients regurgitate mucus and food at night. 
One ne^ er finds gastric contents in this regurgitated esophageal 
material 

Respiratory sj^uptoms, such as cough and d}’’^nea after 
eating, are common and are most likely caused by pressure of 
the dil atpH esophagus upon the bronchi Hiccup occurs m 
some cases The pam of gall-bladder cohc and angma pectons 
may simulate the pam of cardiospasm. 

DIAGNOSIS 

If one listens near the xiphoid cartilage or along the lower 
dorsal \ertebKE, after a patient has swallowed a mouthful of 
water, two murmurs may be audible, a primary, so-called squut- 
ing murmur, and soon after a secondarj’’, so-called squeezing 
murmur Usuallj , only one of these murmurs is present m the 
same person, though m exceptional cases, both murmurs may be 
audible Meltzer® regards a distinct squirtmg after a single act 
of swallowing an eindence of insuffiaenc)' of the cardia A 
total absence of squeezing murmurs ma> mdicate stenosis of 
the cardia 

Deglutition is a complex reflex, which may be mitiated volun- 
tanlj', but is, as a rule, mdependent of the will WTien stud 3 Tng 
disturbance of deglutition the student should refreh his mem- 
ory of the normal phj siolog> IMost careful studie were made 
early by Kronecker and Meltzer ® Recentlj , with the aid of the 
roentgenograph, the phj-siolog> of deglutition has become better 
understood (Cannon’) Fluoroscopy shows that two penods 
can be distinguished (1) a buccopharjTigeal, (2) and eoph- 
agcal The former lasts les Ilian one and a half seconds, the 
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latter four to se\en seconds The two periods have been com- 
pared to the atnal and the ventricular acti\'ity of the heart 
The three important methods of exanuning the esophagus 
are (1) The passage of esophageal bougies, (2) Roentgen-ray 
exanunations of the esophagus, and (3) esophagoscopy Of 
these three methods, the second is probably the one from which 
we obtain most help 


INSTRUMENTATION 

Before passmg a sound, or a bougie, to investigate the nature 
of the difficulty in swallowing, the heart and large vessels should 
be carefully examined, and if an aneurysm be found or even be 
suspected to exist, no bougie should be passed Fatal hemor- 
rhage has more than once occurred from rupture of an aneuijsm 
by an esophageal bougie 

Other contramdications are outspoken circulatory insuffi- 
ciency, recent vormting of blood, acute mediastinitis, and severe 
cachexias Strong force should never be used m passmg a bougie, 
for if there be an ulcer, or if the wall of the gullet be tbmned by 
an abscess in the neighborhood, perforation may easily occur 
It IS advisable to begm by passmg an ordmary Ewald stomach- 
tube m the usual w ay If this meets with resistance at any pomt, 
recourse to a firmer mstrument (sound or bougie) is necessary 
For soundmg the esophagus, the whalebone sounds with 
ohve-shaped tips or mushroom-shaped tips, of varj'mg si^es, 
are most often used Gum-elastic silk woven bougies are also 
employed Recently, the use of a silk thread previously swal- 
lowed as a guide to the sound has proved very useful The 
sound is previously lubncated with a httle glycenn or with 
vasehn Old sounds are to be avoided if at all rough, as thej 
easily injure the mucous membrane 

The patient should sit on a stool, the body bent slightly 
forward, and the head a little backward, a basm should be held 
in one hand to be used in case of vomitmg He is told to hold 
the mouth wide open, to breathe quietly and regularlj, and to 
avoid gaggmg He should be assured that the exammation is 
pamless and harmless The physican stands m front of or on 
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one side of the patient With the forefinger of his left hand he 
makes a strong pressure downvrard and forward upon the tongue, 
thus drawing Ae epiglottis and the cncoid cartilage forward 
and widenmg the openmg of the esophagus The bougie, held 




Fjj; 160 — Bougie \iilh olivan Fig 161 — ^Bougie ■with olivary 
tip in dilitcd c^ophigus, shoiimg tip threaded on stnng to guide in- 
dmger of perforation strument through cardiac onficc 


like a pen in the right hand, is non passed straight backward 
m die middle line of die phaianx, the upper end of the bougie 
IS dien delated and the Up gendy slid into the esophagus 
Care must be taken to ai oid (1) the smus pi nfoimis on each 
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side of the larynx, (2) entrance of the sound into the larynx, 
which, of course, would cause dyspnea and coughing Once m 
the esophagus, the bougie is slowly pressed downward until it 
either reaches the stomach or meets with resistance Occasion- 
ally a resistance is encountered that is due to temporary giasm 
of the wall of the esophagus When this occurs, one waits a 
few moments until the spasm passes off and then proceeds with 
the further passage of the bougie 

If resistance is met with, its exact position, degree, and 
nature should be mvestigated First, its distance from the 
incisor teeth is measured, and the measurement repeated on the 
different days to see if the resistance is constantly at the same 
level The cahber of a narrowed esophagus is measured by 
finding the sound (beginnmg with the largest and usmg suc- 
cessively a senes of smaller ones) that just passes through with- 
out the exertion of any considerable force The length of the 
narrowing is found by passing an olive-tipped sound through 
to the stomach and agam withdrawing it, noting the distance 
from the incisor teeth at which the resistance is first felt on with- 
drawal The difference of the distances of the two resistances 
from the mcisor teeth indicates the length of the narrowed 
portion of the tube 


TREATMENT 

Occasionally belladonna or atropm admmistered to the phys- 
iologic limit may relieve cardiospasm m psychoneurotic patients 
As a rule, however, medication is quite unsatisfactory 

Russell has devised a rubber bag, to be swallowed and filled 
in the cardia with air or water However, water is preferable 
as it IS less dangerous and more easily controlled, and it is not 
as compressible as air The degree of pressure m dilating de- 
pends upon the dilatation of the esophagus above the spasm 
\Wth a small dilatation the pressure should be equal to a column 
of water rangmg from 16 to 22 feet WTien the spasm is more 
marked the pressure should be mcreased to 24 to 28 feet This 
IS obtamed by usmg a hydrostatic dilator after the suggestion 
of Plummer,® as shown in accompanying figures 
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There should be a gradual increase to the desired hydrostatic 
pressure This pressure should be kept up from trro to five 
minutes, then the dilator should be emptied and -withdrawn 



Fig 162 — Dilator bag with ohvarj tip and guiding string 



Fig 163 — Olivary tip and stnng guiding dilator through cardiac onfice. 

The pam arising from dilatation maj occur immediately 
or maj be delajed for twcntj-four to thirty -six hours 

Complications ansmg from this treatment are rare There 
have been moderate hemorrhages from the esophagus There 
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also has been pleurisy amUi effusion Fatalities, though rare, 
have been rcpoitcd 

The immediate results arc remarkable, being associated 
wiUi complete loss of sjmptoms and gam of weight. The djs- 
phagia recurs in about 25 per cent of tlic eases in sl\ montlis. 



I'lj, 161 — K\piiicltd big dihtiiig c.irdiospism 

A few cases arc not complclclj cured llie m.ijority, ho^\c^tr, 
have complete relief if tlic treatments are continued 

It IS of interest to note tliat c\cn tliougli llicrc may be 
complete relief of Uie sjmptoms of cardiospasm after hjdrostatic 
dilatation of the cardia, tin, rocntgcnographic findings of the 
esophagus remain uncliangcd 
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Fig 165 — Assembled apparatus showmg hot and cold \rater supply to 
regulate the temperature of the dilator, meter to indicate and pet-cock to 
regulate the pressure of iratcr in dilator bag 
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